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. .  the  Balance  Wheel 


The  storks  of  a  great  distri¬ 


butor  act  as  industry’s  balance  wheel.  They  are  a  mighty  force,  balancing  supply  and  demand. . . 
CLW  ith  its  stock  of  60,000  electrical  items,  Graybar  helps  to  eliminate  many  problems  for  the 
1)U  '  er  of  electrical  materials.  Graybar  brings  everything  electrical  to  all  buyers  everywhere. 
Gray  bar’s  scope  is  the  scope  of  the  electrical  industry  itself.  C.  Hence,  the  buyer’s  need  for  excessive 
res^;  rve  stocks  automatically  vanishes.  Economies  result.  Energies  are  liberated  for  constructive  prog- 
res-.  The  distributor’s  stocks  become  industry’s  balance  wheel, 
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WHEN  and  stand* 

ardiziii^  cbi^jl^nE^Bi  Sre  charged  with  the  se¬ 
lection  of  imporlaii^  electrical  equipment,  such  as 
measuring  insti^iiments,  what  impressions  do  cata* 
logs  make  and  how  should  they  profit  their  users? 


complete  solution  of  your  problems  and  conclusive 
reasons  for  your  ultimate  instrument  selection. 

For  your  convenience  the  Weston  factory  is  rep¬ 
resented  by  instrument  specialists  located  in  all  the 
principal  cities  of  the  world. 


Can  worth  be  evaluated  from  words,  perform¬ 
ance  from  pictures?  Do  prices  prove  anything?  Of 
what  profit,  catalog  hunting — unless  the  buyer  has 
some  knowledge  of  the  reputation  and  resources  of 
the  supplier? 

The  Weston  Catalog  is  a  condensed  reference 
only — merely  an  index  to  where  the  world’s  most 
extensive  line  of  electrical  measuring  instruments 
can  be  found.  The  unabridged  Weston  catalog  is  the 
factory  itself,  and  it  is  here  that  you  will  find  the 


Weston  Electrical  Instrument  Corporation 
578  Prelinghuysen  Ave.  Newark,  N.  J. 


INSTRUME 
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OKONITE 

Twisted  Service  Cable 

is  not  merely  two  or  three  weatherproof 
wires  twisted  together.  Closer  acquain¬ 
tance  with  the  details  of  its  composition  will 
show  why  this  cable  is  so  durable  and  so 
convenient  to  use. 

Okonite  Twisted  Service  Cable  is  giving  an 
all-around  satisfactory  performance  on  hun¬ 
dreds  of  thousands  of  overhead  service  con¬ 
nections.  It  affords  a  fine  appearance;  the 
lowest  maintenance  costs;  and  is  the  highest 
standard  for  this  work. 
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The  twisted  cable  gives  the  same  excellent 
results  where  used  for  street  lamp  leads 
on  poles. 


Our  booklet;  Twisted  Service  Cable  and 
cable  samples  will  be  mailed  upon  request. 


THE  OKONITE  COMPANY 

FoundwJ  1878 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 
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Comment 


On  the 


PATENT  POOLS  IN  RADIO  are  a  center  of 
interest  at  Washington.  Senator  Brookhart 
advocates  giving  the  patents  to  the  government. 
Senator  Couzens  says  patent  rights  should  be 
fought  out  in  the  courts.  Wise  counsel  is  for 
the  radio  industry  to  have  the  courage  to  solve 
its  own  patent  problems. 

TRADE  STATISTICS  are  needed  by  electrical 
manufacturers  in  the  opinion  of  Clarence  L. 
Collens,  president  of  the  National  Electrical 
Manufacturers’  Association.  The  automotive 
and  steel  industries  have  proved  their  value. 
They  make  possible  gages  for  production  and 
sales  schedules  that  prevent  business  booms 
and  slumps. 

FIDDLES  AND  MULES  were  not  so  very 
long  ago  outstanding  family  possessions  in  the 
ancient  and  honorable  Ozark  territory  of  Mis¬ 
souri.^  Phonographs  and  “flivvers”  have  largely 
superseded  them.  Soon,  if  all  the  hydro-elec¬ 
tric  projects  on  the  Osage,  the  White,  the  Cur¬ 
rent  and  the  other  streams  that  flow  through 
the  hills  are  carried  out,  will  come  the  factory 
and  the  marts  of  trade.  Seven  hundred  thou¬ 


News 


sand  horsepower  is  envisioned.  Picturesqueness 
will  suffer,  and  perhaps  individuality,  but  human 
progress  and  comfort  will  be  served.  That  is 
the  time-honored  way  of  things. 

PARALLEL  OPERATION  of  utility  systems 
between  New  Orleans  and  Kansas  City  confirms 
the  experiments  that  have  been  made  elsewhere. 
A  thousand  towns  were  in  parallel  for  eight 
hours  without  interruptions.  Experimental 
success,  however,  does  not  obviate  the  need  of 
system  operators  all  over  the  country  getting 
together  and  exchanging  Ideas  on  handling  the 
problems  of  continued  parallel  operation. 

FINAL  HEARINGS  on  the  publicity  phase  of 
the  Federal  Trade  Commission’s  utility  Investi¬ 
gation  were  a  little  acrimonious,  the  utilities’ 
counsel  making  it  clear  that  he  did  not  think  the 
rulings  on  what  should  go  into  the  official  record 
were  fair  to  his  clients.  Implied  charges  of 
bias  were,  on  the  other  hand,  resented  by  the 
chairman  and  the  commission’s  own  counsel. 
What  is  sauce  for  the  goose  should  be  sauce 
for  the  gander,  says  the  old  proverb — but  it 
says  nothing  about  the  goat. 


NEWS 

OF  THE  WEEK 

(i 

Utilities  Rebuttal  Ends,  Following  the 
Exclusion  of  96  Documents 


initiated  the  public  ownership  contro¬ 
versy,  tlie  other  side  having  initiated  it 
by  circulating  propaganda  in  favor  of 
government  or  municipal  ownership. 
He  thought  that  was  the  proper  limita¬ 
tion  of  testimony  on  the  point ;  other¬ 
wise,  the  inquiry  might  become  inter¬ 
minable. 

At  a  hearing  on  January  16  P.  S. 
Arkwright,  chairman  of  the  National 
Electric  Light  Association’s  public  rela¬ 
tions  committee,  continuing  his  testi¬ 
mony.  contended  that  until  the  recent 
sessions  there  had  been  no  opportunity 
for  presentation  of  the  association’s 
position,  nor  had  it  had  any  opportunity 
for  statement  of  its  views.  He  said  that 
all  of  the  material  taken  by  the  com¬ 
mission’s  investigators  had  been  pre¬ 
sented  for  inclusion  in  the  record,  but 
that  some  of  that  having  a  bearing  on 
the  case  was  not  selected. 

Commissioner  McCulloch  retorted  that 
he  would  not  allow  the  statement  of 


After  seven  days  of  presentation 
of  evideJice  liefore  the  Federal  'I'rade 
Commission,  the  public  utility  associa- 
tioi4s’  side  of  the  case  came  to  an  abrupt 
dose  on  January  18,  when  a  volume  of 
%  documents  offered  was  excluded  from 
the  record  by  a  ruling  of  Commissioner 
Edgar  A.  McCulloch,  who  presided. 
This  documentary  evidence,  according 
to  Bernard  F.  W'eadock,  special  counsel 
for  the  utilities,  was  offered  on  the 
ground  that  no  fair  appraisal  of  utility 
|)ublicity  could  be  made  without  an  un- 


Organizations  named  by  Mr.  Weadock 
were  the  League  for  Industrial  Democ¬ 
racy,  the  National  Popular  Government 
League,  the  People’s  Legislative  Serv¬ 
ice  and  the  Public  Ownership  League 
of  America.  Commissioner  McCulloch 
said  that  in  several  instances,  and 
notably  when  Preston  S.  Arkwright,  the 
only  witness  for  the  utilities,  had  been 
on  the  stand,  he  had  permitted  to  go 
into  the  record  as  facts  statements  to 
the  effect  that  utility  companies  had  not 


the  witness  to  remain  unchallenged. 
Robert  E.  Healy,  chief  counsel  of  the 
commission,  said  that  very  few  of  the 
commission’s  investigators  had  been 
witnesses,  the  great  majority  being 
representatives  or  employees  of  the 
utilities. 

Commissioner  McCulloch  set  Febru¬ 
ary  4  as  the  date  for  resuming  the  hear¬ 
ing,  on  which  date  an  inquiry  into  the 
financial  organization  of  the  power  in¬ 
dustries  will  be  started. 


derstanding  of  its  necessity  in  combat¬ 
ing  the  misrepresentations  and  other 
activities  of  individuals  and  organiza¬ 
tions  whose  announced  purpose  has  been 
to  socialize  the  electric  utilities  as  an 
opening  wedge  in  a  larger  campaign 
ilirected  again.st  all  private  enterprise. 

Commissioner  McCulloch  said  he 
based  his  ruling  excluding  the  evidence 
on  the  provision  of  the  Senate  resolu¬ 
tion  directing  the  commission’s  inquiry. 
He  was  willing  to  concede  that  indi¬ 
viduals  and  organizations  had  engaged 
in  activity  in  behalf  of  government  and 
municipal  ownership,  but  the  inqui’'v 
was  restricted,  he  said,  merely  to  what 
had  been  done  in  that  regard  by  utilities. 

The  argument  between  Mr.  Weadock 
and  the  commissioner  became  somewhat 
heated,  the  utilities’  attorney  contending 
that  the  commission  had  no  means  of 
re.Tching  a  fair  and  ade(iuate  conclusion 
unless  the  entire  circumstances  sur¬ 
rounding  the  defensive  publicity  of  the 
utilities  were  made  clear.  Later  the 
commissioner  admitted  the  listing  of  94 
of  the  exhibits,  but  declined  to  admit  the 
documents  themselves,  Mr.  Weadock. 
in  taking  an  exception,  remarked:  “Of 
course,  we  have  no  method  of  appeal 
from  your  honor’s  decision,  but  it  seems 
to  me  it  is  a  most  positively  unique  situa¬ 
tion  here,  for  we  have  given  you  every¬ 
thing  we  have  had  for  two  years.’’ 


FLOODLIGHTING  A  BRIDGE  AT  PASADENA 


Nothing  lends  itself  better  to  floodlighting  than  a  beautiful  and  well- 
situated  bridge.  Abot’e  is  shown  the  Colorado  Street  structure  sfxtn- 
uing  the  Arroyo  Seeo  in  Pasadena,  Calif. 
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^'Lexington”  Finishes  Job; 
Rain  and  SnowTake  It  Over 

WITH  the  expiration  of  the  stipu¬ 
lated  30  days’  service  to  the 
drought-smitten  municipal  light  and 
power  system  of  Tacoma,  Wash.,  the 
navy  airplane  carrier  Lexington  dis¬ 
connected  late  on  January  17  the  lines 
which  had  tied  one  of  her  generators 
to  the  city  lines.  I'he  boat  had  theti 
supplied  4,251,160  kw.-hr.  to  the  city, 
for  which  the  government  will  receive 
$71,511.  In  addition  to  this  sum  the 
city  must  pay  $18,000  wharfage  and 
incidental  expenses,  which  will  bring 
the  total  cost  close  to  $100,000. 

Rain  and  snow  brought  relief  to  the 
city’s  hydro-electric  plants  as  the  Lex¬ 
ington  worked. 


▼ 

Passing  of  Preferred 
Dividend  Brings  Suit 

PA.S.STXG  of  the  dividend  on  the  7 
per  cent  preferred  stock  of  the 
Florida  Public  Service  Company  has 
l)een  answered  by  suit  for  an  accounting 
and  receivership  on  the  part  of  repre¬ 
sentatives  of  certain  shareholders.  A 
protective  committee  has  been  consti¬ 
tuted  to  look  after  the  interests  of  the 
holders  of  the  stock  in  question. 

The  Florida  Public  Service  Company 
is  a  subsidiary  of  the  General  Gas  & 
Electric  Company,  which  was  acquired 
recently  by  the  Associated  Gas  &  Elec¬ 
tric  system.  Operating  revenue  of  the 
company  for  the  years  ended  September 
30,  1928,  and  September  30,  1929,  re¬ 
spectively  amounted  to  $2,035,693  and 
$2,221,482.  The  balance  after  dividends 
in  1028  was  $200,710.  In  1929  a  de¬ 
preciation  reserve  of  $112,198  was  de¬ 
ducted,  leaving  the  balance  $10,929  in 
the  red.  It  was  held  by  the  directors 
that  earnings  did  not  warrant  the  pay¬ 
ment  of  a  (lividend,  despite  the  fact  that 
an  increase  was  shown  in  operating 
revenue  in  1929. 

Plaintiff  in  the  suit  instituted  con¬ 
tends  that  since  earnings  of  the  company 
were  the  large.st  on  record,  the  passing 
of  the  dividend  was  unwarranted.  It  is 
argued  that  the  showing  of  a  loss  for 
the  year  was  a  matter  of  bookkeeping. 

The  question  of  what  should  be  con¬ 
sidered  an  ade(|uate  depreciation  allow¬ 
ance  for  a  specific  property  or  group 
of  properties  depends  on  a  variety  of 
factors,  such  as  whether  generation  is 
by  hydro  power  or  by  steam,  whether 
there  are  extensive  transmission  lines, 
and  so  forth.  The  average  allowance 
IS  somewhere  between  4  and  7  per  cent 
of  gross  earnings.  In  this  case  the 
amount  set  aside  for  depreciation  is  more 
than  5  per  cent  of  gross. 


The  Associated  Gas  &  Electric  Com¬ 
pany  recently  proposed  to  holders  of 
Florida  Public  Service  7  per  cent  pre¬ 
ferred  stock  that  they  exchange  their 
holdings  for  securities  of  the  parent 
company.  It  is  understood  that  sub¬ 
stantially  more  than  half  of  the  out¬ 
standing  stock  was  exchanged. 

▼ 

P.  G.  &  E.  Rates  Lower 
by  About  $2,400,000 

Gas  and  electric  consumers  of  the 
Pacific  Gas  &  Electric  Company 
are  expected  to  benefit  to  the  extent  of 
apfiroximately  $8.4(K),0(X)  a  year  as  the 
result  of  orders  just  issued  by  the  Cali¬ 
fornia  Railroad  Commission  reducing 
rates  of  that  company.  Reduced  elec¬ 
tric  rates,  expected  to  result  in  savings 
to  consumers  during  the  year  1930  to 
the  amount  of  $2,392,710,  will  be  effec¬ 
tive  on  all  meter  readings  taken  on  and 
after  March  1,  1930.  They  are  the  re¬ 
sult  of  proceedings  instituted  by  the 
commission  on  its  own  motion  and  are 
in  effect  interim  rates,  to  continue  in 
effect  until  future  action  is  taken.  They 
are  expected  to  result  in  a  return  to  the 
company  of  approximately  74  per  cent 
upon  its  rate  base  during  the  period 
over  which  they  are  expected  to  pre¬ 
vail,  as  against  8.48  per  cent,  the  present 
rate  as  estimated  by  the  commission. 


The  decision  contemplates 

the  fol- 

lowing  reductions ; 

•Amount  of 

Per  Cent 

.Service 

Reduction 

Reduction 

Street  liehtiriK . 

$35,000 

2  06 

(leneral  lishtiiiK,  Lschod- 

ules . 

1,425,800 

7  95 

General  lifThting,  cookinK 
and  heating,  D  ached- 

ulea . 

68,200 

3  51 

General  power  . 

295,600 

4  59 

.Agricultural  power . 

101,400 

2  72 

Wholesale  power . 

120,100 

3  47 

Interdepartment . 

20,000 

Incidental  lighting . 

50,000 

Total  (1929) 

Plus  10  per  cent  growth.. 

I.  to  1)  customers . 

Total  (I9J0) 

$2,116,100 

211,610 

65,000 

*2,392,710 

5  01 

How  Ashtabula  Is  Being 
Revolutionized  Electrically 


WITH  the  purchase  by  the  Cleve¬ 
land  Electric  Illuminating  Com¬ 
pany  of  the  Ashtabula  municipal  plant 
there  has  come  a  series  of  power  de¬ 
velopments  in  both  that  city  and  the 
county  containing  it.  The  company  is 
erecting  a  400,000-kw.  steam -electric 
generating  station,  of  which  the  archi¬ 
tect’s  plan  is  shown  above,  on  a  site  on 
the  lake  front,  just  east  of  the  city.  The 
initial  installation  will  have  a  rating  of 
150,000  kw.,  and  the  first  unit  will  go 
into  operation  about  next  September. 

The  existing  Ashtabula  power  plant 
has  been  connected  with  the  company’s 
Avon  and  Lake  Shore  plants,  which 
have  about  600,000-hp.  capacity. 

Many  other  improvements  have  been 
made,  including  the  virtual  rebuilding 
of  the  distribution  system,  the  expansion 
of  the  Sanborn  substation  in  Saybrook 
and  acquirement  of  a  transmission  right- 
of-way,  betterment  of  street  lighting 
and  building  60  miles  of  rural  line. 
From  42  employees  the  personnel  has 
jumped  to  225. 

▼ 


N.E.M.A.  Gets  Encourag¬ 
ing  Predictions  for  1930 

Business  and  industrial  revival  is 
already  under  way.  and  1930  should 
l)e  a  moderately  progressive  year,  speak¬ 
ers  told  the  midwinter  meeting  of  the 
National  Electrical  Manufacturers’  As¬ 
sociation,  held  in  New  York  this 
week.  These  opinions  were  expressed 
by  Clarence  L.  Collens,  president  of 
the  association,  and  Virgil  Jordan, 
economist  of  the  Business  Week,  at  a 
general  session  held  at  the  Westing- 
house  Lighting  Institute  January  21. 
The  urgent  need  for  co-operative  ap¬ 
plication  of  cost  accounting  to  industry 
was  stressed  at  the  same  session  by 
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WHEN  A  BIG  NEW  UNIT  IS  GOING  IN 


The  second  100,000-kzv.  unit  of  the  Southern  California  Edison  Com¬ 
pany  at  Long  Beach  steam  plant  No.  3  is  scheduled  for  operation  in 
March.  Eventually  there  zi'ill  be  eight  of  them. 


Thomas  \V.  Howard,  the  association’s 
newly  appointed  director  of  uniform 
cost  accounting. 

In  the  electrical  industry,  said  Mr. 
C'ollens,  normal  steady  progress  is 
anticipated,  and  the  year  .should  be 
about  halfway  between  the  levels  of 
1028  and  1029.  The  recent  recession 
would  have  occurred,  he  said,  regard¬ 
less  of  the  sudden  deflation  of  the  stock 
market,  and  that  deflation  should  have 
little  effect  on  1030  business  as  a  whole, 
riiere  is  no  indication,  he  thought,  that 
projects  involving  electrical  apparatus 
and  supplies  will  l)e  held  up :  on  the 
contrary,  there  is  evidence  of  some  stim- 
tilation  in  such  projects.  He  stressed 
the  need  for  ade(|uate  trade  statistics. 

Business  conditions  are  far  better 
than  they  were  in  any  previous  de- 
jiression  since  the  war,  and  it  is  fairly 
certain  that  the  present  recession  will 
not  go  further,  Mr.  Jordan  declared 
in  his  address.  Current  indications  are 
that  a  revival  will  come  more  quickly 
than  has  been  expected.  It  will  be  quite 
vigorous,  but  will  not  reach  boom  level, 
at  lea.st  until  1932.  Mr.  Jordan  char¬ 
acterized  the  present  recession  as  prin¬ 
cipally  a  reaction  to  excessive  expansion 
in  the  automobile  and  steel  industries 


during  the  fir.st  half  of  1929.  He  main¬ 
tained  that  the  effects  of  the  stock 
market  depression  have  virtually  been 
overcome. 

Mr.  Howard’s  address  is  summarized 
on  page  223. 

Meetings  of  a  score  of  tbe  association 
sections,  including  particularly  those 
devoted  to  electrical  supplies,  were  held, 
as  well  as  numerous  other  group  and 
committee  meetings, 

T 

Poland  Studies  Harriman 

Electrification  Plan 

PRESS  dispatches  say  that  the  offer 
of  Harriman  &  Company  of  New 
York  to  electrify  a  large  section  of 
southwestern  Poland  has  been  violently 
attacked  in  Polish  new.spapers,  and  the 
recent  Cabinet,  yielding  to  public 
opinion,  withheld  its  signature  when 
everything  seemed  ready  for  a  final 
agreement. 

On  Wednesday  Professor  Mata- 
kiewicz.  Minister  of  Public  Works,  de¬ 
clared  in  the  Sejm  that  the  plans  had 


not  yet  taken  definite  shape  and  were 
still  being  discussed  by  the  departments 
concerned.  He  therefore  was  unable 
to  make  any  definite  statements,  he  said. 

T 

Four  G.  E.  Generators 
for  Dnieper  River 

Four  vertical-type  hydro-electric 
generators  rated  at  well  over 
100,000  hp.  each  are  now  under  manu¬ 
facture  at  the  Schenectady  works  nf 
the  General  h'lectric  Company  on  order 
from  the  Union  of  Socialist  Soviet 
Republics.  They  are  to  be  installed  in 
the  plant  which  Hugh  L.  Cooper  is 
building  on  the  Dnieper  River  in  tlie 
Ukraine.  The  generators  will  be  driven 
by  water  turbines  now  being  built  by 
the  Newport  News  Shipbuilding  iS: 
Drydock  Company.  The  last  shipment 
is  scheduled  for  the  fall  of  1932. 

▼ 

Massachusetts  Commission 
Against  Couzens  Plan 

nr'O  THE  many  state  bodies  in  charge 
of  utility  regulation  that  have  pro¬ 
tested  against  the  Couzens  bill  and  other 
plans  to  bring  about  federal  control  of 
interstate  transmission  has  been  added 
the  Massachusetts  Department  of  Public 
Utilities.  A  long  statement  just  juit 
forth  by  it  and  transmitted  to  John  E. 
Benton,  general  solicitor  of  the  National 
Association  of  Railroad  and  Utility 
Commissioners,  for  presentation  to  the 
Senate  interstate  commerce  committee, 
which  is  holding  hearings  on  the  Cou¬ 
zens  bill,  says : 

“The  regulation  of  public  utilities 
should  never  be  undertaken  except  where 
there  is  no  other  way  of  obtaining  effec¬ 
tive  regulation.  Experience  has  shown 
that  the  regulation  of  public  utilities  by 
federal  authority  is  at  best  cumbersome. 
...  So  far  as  we  are  aware  there  is  no 
necessity  at  the  present  time  for  placing 
under  federal  jurisdiction  the  regulation 
of  the  electric  power  companies  or  the 
rates  charged  thereby.” 

The  Massachusetts  commission  draws 
attention  to  its  own  efforts  to  prevent, 
by  insisting  on  short-term  contracts,  the 
only  danger  it  sees  in  transmitting  elec¬ 
tricity  across  state  lines — ^that  which 
might  arise  from  an  “improvident”  price 
charged  by  a  power  company  to  a  local 
distributing  company  owned  by  it  in 
another  state.  The  document  concludes 
with  a  commendation  of  Massachusetts’ 
regulatory  methods  and  the  expression 
of  a  belief  that  the  invasion  of  federal 
authority,  with  the  Supreme  Court’s 
Fourteenth  Amendment  decisions,  will 
promote  public  ownership  in  that  state. 
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tempting  to  thwart  the  Governor’s  proj¬ 
ect,  will  co-operate  with  him. 

Two  Canadian  engineers  appointed 
by  the  Montreal  Board  of  Trade — Henry 


Fight  Municipal  Plant 
Absorption  in  Nebraska 

Resolutions  have  been  adopted 
by  the  Nebraska  League  of  Munici¬ 
palities  calling  for  the  submission  by 
initiative  of  two  of  its  bills  that  the 
last  Legislature  refused  to  pass.  One 
proposal  grants  permission  to  munici¬ 
palities  owning  electric  lighting  plants 
t«)  construct  lines  into  rural  territory 
and  pay  for  them  from  future  earnings 
of  the  line.  The  other  permits  several 
villages  and  towns  to  combine  their 
financial  resources  to  erect  a  central 
generating  plant. 

Attorney-Genei'al  Sorensen  says  that 
these  laws  are  necessary  to  preserve  the 
municipal  plants  from  being  absorbed 
by  the  power  companies,  a  process  that 
has  been  going  on  for  a  half  dozen 
years,  increasing  numbers  of  the  smaller 
town  plants  being  made  a  part  of  what 
he  calls  the  “power  trust.” 


Science  of  Electronics 
to  Have  a  Mouthpiece 

To  CARE  for  the  new  scienc 

art  embracing  the  vacuum  tube,  the  Jamieson- 
photo-electric  cell  and  cognate  appli 
ances,  the  McGraw-Hill  T  ’ . 


•to  report  on  the  whole  navi- 
i-  gation  and  power  program  oppose  it  as 
McGraw-Hill  Publishing  uneconomic  so  far  as  Canada  is  con- 
Conipany  will  begin  the  publication  in  cerned. 

April  of  a  monthly  under  the  editorship  Meanwhile  Governor  Roosevelt  in 
of  O.  H.  Caldwell,  editor  of  Radio  public  utterances  continues  to  assert 
Retailing,  who  was  formerly  a  member  that  the  Republican  party  has  sur- 
of  the  Federal  Radio  Commission  and  rendered — a  statement  that  the  state 
was  the  first  editor  of  Electrical  Mcr-  leaders  of  that  party  are  resenting. 
cliandising.  It  will  be  called  Electronics, 
and  its  field  will  embrace  “every  plant 
and  laboratory  throughout  the  world 
where  a  vacuum  tube  is  made  or  has  an 
application.” 

In  e.xplanation  of  the  wide  scope  of 
the  coming  publication  the  publishers 
say: 

In  the  field  of  Electronics,  the  vacuum 
tube  is  the  common  denominator,  having  the 
same  importance  as  the  steam  turbine  or 
Diesel  engine  or  dynamo  has  to  its  industry. 

This  new  electrical  "lever”  is  penetrating 

into  dozens,  of  specialized  industries  and  proximately  $300,000 
products,  of  which  the  following  are  ex¬ 
amples  :  Sound  pictures,  telephony,  teleg¬ 
raphy,  broadcasting,  radio  receivers, 
phonographs,  beacons,  aviation,  metering, 
television,  machine  control,  compasses, 
geophysics,  automatic  processing,  crime  de¬ 
tection,  counting,  traffic  control, 
transmission,  carrier  systems,  fac  similes, 
analysis,  therapeutics,  photo-cell  applica¬ 
tions  and  electric  recording. 


Supreme  Court  Decision 

"Reacts"  In  California 

Revocation  by  the  California 
Railroad  Commission  of  its  recent 
decision  fixing  the  rates  of  the  Southern 
Sierras  Power  Company,  Riverside,  on 
a  basis  which  resulted  in  a  reduction  to 
the  consumers  of  that  company  of  ap- 
a  year  may  be  the 

“  at  .t  uSU::  supreme  Kentucky  Governor  Strong 

Court  in  the  case  of  the  United  Rail-  for  Cumberland  Plant 
ways  &  Electric  Company  of  Baltimore  »  xtt-.  t- *  t  t  r- 

versus  the  Public  Service  Commission  f^UMBERLAND  FALLS  occupied  a 
beam  of  Maryland.  As  reported  in  the  Elec-  considerable  part  of  Governor  F.  D. 
trical' World  for  January  11  (page  Sampsons  message  to  the  Kentucky 

87),  in  this  case  the  court  held  that  de-  Legislature,  now  in  session.  The  Gov- 

preciation  should  be  computed  on  the  is  strongly  in  favor  of  the  power 

basis  of  present  fair  value  and  not  on  plant  that  the  Insull  interests  want  to 

the  basis  of  original  cost.  fiuild  there  as  against  a  state  park  to  be 

In  issuing  an  order  for  a  rehearing  paid  for  by  T.  Coleman  du  Pont.  He 

last  week  the  California  commission  contracts  the  two  proposals  and  says: 
said  that  when  in  Novemlier  last  it  fixed  In  answer  to  the  often-repeated  assertion 
the  rates  to  be  charged  by  the  Southern  that  the  falls  will  be  destroyed  by  the 

Sierras  Power  Company  the  operating  power  company,  let  me  say  that  must  not 

T  TIE WS  concerning  the  hvdro-electric  expense  of  depreciation  was  computed  w*”  oot  be  done.  The  contract  si^cif- 
V  1  1  4.  r  cl  T  ..U  U  •  r  .U  .  r  .u  i  ically  provides  and  so  will  the  federal 

V  development  of  the  St.  Lawrence  on  the  basis  of  the  cost  of  the  de-  j^^mit,  if  granted,  that  the  power  company 

Kiver  continue  to  find  utterance  pending  preciable  physical  property  and  that  is  not  to  disturb  or  mar  the  falls  or  the 

legislative  action  on  the  measure  for  a  the  matter  should  be  reconsidered.  surroundings  in  any  way. 

Governor-appointed  commission  of  in- 

and  ,!ie  lallin,  o,  Ihn  pniblic  hnan- 


ANOTHER  TECHNICAL  COLLEGE  BUILDING 

To  the  imposing  technieal  college  structures  of  the  country  will  be 
added  this  year  an  electrical-mechanical  engineering  building  at 
Houghton,  Mich.,  for  the  Michigan  College  of  Mining  and  Technology. 
Electrical  laboratories  will  fill  a  good  part  of  the  space. 
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ON  THE  BANKS  OF  THE  RIO  GRANDE 


value  to  Canada  by  adding  greatly  to 
the  water  volume  available  for  use  by 
the  West  Kootenay  company.  It  is 
estimated  that  maximum  output  might 
thus  be  raised  to  more  than  400.000  hp. 

The  British  Columbia  Water  Control 
Board  has  also  received  an  application 
from  the  Reeves-McDonald  Mining 
Company  for  authority  to  proceed  with 
a  two-million-dollar  power  development 
on  the  Pend  Oreille.  The  board  ha.s 
reserved  decision  until  such  time  as  the 
West  Kootenay  Power  &  Light  Com¬ 
pany  has  filed  its  plans. 


D.  C.  Court  of  Appeals 
Highest  Radio  Tribunal 

l^lNAL  jurisdiction  in  all  ca.ses  aris- 
ing  under  the  federal  radio  act  is 
vested  in  the  Court  of  Appeals  of  the 
District  of  Columbia,  and  the  Unite<l 
States  Supreme  Court  will  not  review 
its  findings.  This  decision,  pronounceil 
on  Monday  of  this  week  by  Supreme 
Court  Justice  Holmes,  temporary  head 
of  the  highest  tribunal  in  the  absence 
of  Chief  Justice  Taft,  in  a  dispute  over 
time  allotment,  has  far-reaching  impor¬ 
tance  for  the  radio  industry.  Interpret¬ 
ing  it.  P.  D.  P.  Spearman,  assistant 
general  counsel  of  the  Federal  Radio 
Commission,  said; 

“The  net  result  of  the  action  of  tlie 
Supreme  Court  is,  in  effect,  a  declara¬ 
tion  that  the  Court  of  Appeals  of  the 
District  of  Columbia  may  hear  and  try 
all  radio  cases  brought  to  it  frotn  the 
Federal  Radio  Commission  and  enter 
such  decision  as  it  may  think  proper 
without  regard  to  the  decisions  of  the 
Radio  Commission.” 

At  the  offices  of  the  Radio  Commis¬ 
sion  it  was  said  that  an  effort  will  l)e 
made  to  change  the  law  and  that  an 
amendment  will  be  submitted  to  Con¬ 
gress  which  would  limit  the  authority 
of  the  District  Court  of  Appeals  to 
judicial  phases  of  radio  regulation. 


Recently  put  into  operation  by  the  El  Paso  (Tex.)  Electric  Company 
on  the  banks  of  the  Rio  Grande  in  that  city,  this  steam  plant  has  an 
initial  capacity  of  25,000  ku>.  and  is  planned  for  an  ultimate  rating  of 

150,000  k7v. 


Cumberland  (Md.)  Firms  cussions  of  a  recent  offer  o£  the  power 

company  to  buy  out  the  municipal  serv- 
May  Support  New  Station  ice  lines  outside  the  city  limits,  repre- 

Asenting  an  investment  estimated  at  about 
PLAN  to  erect  seven  impounding  $150,000.  The  offer  brought  a  protest 
dams  on  Stony^  River,  near  Schell,  from  J,  D.  Ross,  superintendent  of  city 
30  miles  west  of  Keyser,  W.  Va.,  and  lighting,  who  held  that,  contrary  to  Mr. 
build  a  large  steam-electric  generating  Leonard’s  views,  it  would  be  perfectly 
plant  at  an  estimated  cost  of  $4,000,000  leg^i  for  his  department  to  keep  on 
was  submitted  to  representatives  of  reaching  out  for  suburban  business  so 
Cumberland  (Md.)  industries  during  long  as  it  did  not  invade  any  other  in- 
the  early  part  of  January  by  representa-  corporated  city, 
tives  of  a  group  of  West  Virginians.  It 

is  said  that  this  project,  if  carried  out,  ▼ 

will  be  financed  by  Chicago  capitalists 

already  engaged  in  electric  development.  ^  350,000-Hp.  Plant  for 
I  he  erection  of  impounding  dams  on  '  ^ 

Stony  River  and  the  building  of  a  Pend  Oreille,  B.C. 

steam-driven  station,  with  an  unlimited 

supply  of  coal  near  by,  would  produce.  /^N  THE  Pend  Oreille  River  in 
supporters  of  the  plan  say,  120,000  kw.  V-/  British  Columbia,  about  17  miles 
of  electrical  energy.  The  Stony  River  from  its  junction  with  the  Columbia, 
is  a  tributary  of  the  Potomac,  and  the  the  West  Kootenay  Power  &  Light 
project  was  divulged  at  a  meeting  of  Company  plans  a  hydro-electric  develop- 
the  Upper  Potomac  River  Board  at  ment  of  350,000  hp.,  according  to  plans 
Cumberland  on  January  8,  submitted  to  the  provincial  authorities. 

The  ultimate  cost  of  this  project  is 
y  estimated  at  approximately  $18,000,000, 

and  it  will  involve  the  building  of  a 

d:«U4.  The  company  expects 

OCaitlC  S  Kighi  to  dUIICI  Jfjg  plant  to  be  completed  four  years 

Lines  Outside  City  Denied  commencement.  The 

'  chief  customer  for  the  power  would  be 

IN  AN  opinion  given  to  Mayor  Frank  the  Consolidated  Mining  &  Smelting 
Kdwards  of  Seattle,  Thomas  J.  L.  Company  at  Trail. 

Kennedy,  corporation  counsel,  has  ruled  The  scheme  is  saitl  to  be  unique  in 

that  Seattle's  municipally  owned  light  that  it  enables  a  Canadian  company  to 

department  has  no  right  to  extend  its  take  all  the  power  from  an  interna- 
services  farther  outside  the  city  limits,  tional  river  that  is  obtainable  in  Cana- 
This  opinion  agrees  with  the  contention  dian  territory  without  interfering  with 
of  A.  W.  Leonard,  president  of  the  American  territory.  The  investigation 
Puget  Sound  Power  &  Light  Company,  at  present  under  way  for  impounding  licensees  will  not  l)e  able  to  bear  will 

It  is  just  possible  that  this  opinion  the  water  further  up  the  river  in  United  be  created, 

may  change  the  trend  of  City  Hall  dis-  States  territory  may  prove  of  great  Mr.  Williams  asserted  that  Westing 
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houi'C  and  General  Electric  are  going: 
out  of  the  manufacturing  end  of  radio 
and  that  the  new  company  owned  by  the 
three  big  firms  will  do  both  manufac¬ 
turing  and  selling,  the  Radio  Corpora¬ 
tion  becoming  merely  a  patent  and 
stockholding  company.  This  means,  he 
stated,  that  licensees  will  not  only  have 
to  compete  with  low-cost  Radio  Cor¬ 
poration  prtxlucts  bearing  no  royalties, 
but  also  with  similar  General  Electric 
and  W'estinghouse  brands,  as  the  two 
latter  will  be  furnished  with  radio 
pro<lucts  under  their  own  respective 
trade  names. 

Senator  Couzens,  chairman  of  the 
conunittee,  expressed  the  opinion  that 
the  small  manufacturers  should  fight  in 
the  courts  for  their  patent  rights  in¬ 
stead  of  coming  to  Congress. 


have  been  consolidated  in  a  memoran¬ 
dum  submitted  to  the  Secretary  of  the 
Interior. 

The  Federal  Trade  Commission  has 
sent  out  questionnaires  to  obtain  sta¬ 
tistical  data  for  the  inquiry  into  inter- 
sate  power  called  for  by  the  Senate. 
This  resolution  directs  the  commission  to 
ascertain  and  report  the  quantity  of  elec¬ 
trical  energy  used  for  development  of 
power  or  light  generated  in  any  state  and 
transmitted  by  any  means  from  the  state 
in  which  it  is  generated  into  any  other 
state.  I'he  commission  is  also  to  in¬ 
quire  into  the  percentage  of  electrical 


energy  consumed  in  each  state  which  is 
imported  from  other  states. 

Legislation  which  would  prohibit  the 
ownership  of  the  operation  of  radio 
broadcasting  stations  by  public  utilities 
or  their  subsidiaries  will  l)e  offered  at 
Washington  by  Senator  Brookhart  of 
Iowa,  according  to  him.  At  a  hearing 
of  the  Senate  committee  on  interstate 
commerce  relative  to  the  Couzens  bill. 
Senator  Brookhart  declared  that  he 
believed  public  utilities  should  not  l)e 
accorded  channels  and  said  he  would 
offer  an  amendment  to  the  pending  bill 
to  exclude  them. 


▼  T  T 


Missour^s  Ozarks  to  Be  Transformed 


Congressional  Activities 
with  Electrical  Interest 

Notice  of  the  Bonner-Russell- 
King  accounting  controversy  in  the 
Federal  Power  Commission  has  been 
taken  by  the  Senate  committee  on  inter¬ 
state  commerce,  and  it  has  called  on 
nienil)ers  of  the  commission  to  supply 
it  with  copies  of  all  opinions  and  letters 
or  memoranda  having  to  do  therewith 
received  by  them  from  the  chief  counsel, 
assistant  counsel,  solicitor  and  chief 
accountant  of  the  commission.  Secre¬ 
tary  Bonner  is  directed  to  turn  over  to 
tlie  committee  all  similar  memoranda 
and  letters  sent  by  him.  The  House 
committee  on  appropriations  is  looking 
into  the  same  subject. 

Ratification  of  a  treaty  with  Canada 
for  the  construction  of  remedial  works 
in  the  Niagara  River  will  have  to  he 
delayed  until  the  Senate  disposes  of  the 
tariff  bill,  according  to  statements  re¬ 
cently  made  by  Senator  Borah,  chair¬ 
man  of  the  foreign  relations  committee. 

A  hill  has  been  introduced  by  Senator 
Ransdell  authorizing  the  establishment 
of  a  national  hydraulic  laboratory  at  the 
Bureau  of  Standards  in  Washington, 
.'similar  bills  have  been  introduced  in 
pn.st  sessions  of  Cotigress,  but  have 
tailed  to  receive  the  sanction  of  the 
'■ivers  and  harbors  committee  of  the 
House.  The  Senate,  however,  passed  a 
national  hydraulic  laboratory  bill  during 
tile  last  regular  session. 

Legislation  authorizing  the  changing 
of  the  name  of  Boulder  Dam  to  Hoover 
Dam  has  been  introduced  by  Senattir 
Smoot  of  Utah. 

One  by  one  tbe  legal  conundrums  pre¬ 
sented  hy  the  Boulder  Canyon  project 
act  have  been  interpreted  by  Edward  C. 
Finney,  solicitor  of  the  Department  of 
the  Interior.  All  told,  fourteen  opinions 
have  been  rendered  bv  bim,  and  these 
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WHITE  RIVER 

Empire  Dist.  Electric 
Company 
t-tOFt  250.(500  Hp 


HVDRO-ELECTRIC  projects  in  the 
Mis.souri  Ozarks  which,  if  devel¬ 
oped  to  the  full  extent  of  their  potential 
capacity,  will  bring  about  the  generation 
of  700,000  hp.  and  cost  high  in  the 
millions  are  getting  Iteyond  the  paper 
stage.  A  report  hy  H.  C.  Beckman 
for  the  Missouri  Bureau  of  Mines  and 
Geology  lists  five  large  and  apparently 
well-hacked  undertakings  with  govern¬ 
ment  licenses  or  permits.  These  proj¬ 
ects  are  as  follows: 

Osage  River — The  Union  Electric  Light 
&  Power  Company,  St.  Louis,  is  now  pre¬ 
paring  to  build  a  dam  110  ft.  high,  forming 
a  lake  covering  86  square  miles  and  96 
miles  long;  capacity,  210,000  lip. 

Current  River — The  same  company  has 
preliminary  permits  to  build  two  dams, 
one  near  Van  Buren,  the  other  above 
Doniphan,  each  about  70  ft.  high ;  com- 
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Union  ElecEnc  Co 
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BLACK  RIVER 
WH  Meredith 
120  Ft  50.000  Hp 


Poplar  Bluff 


bined  capacity  of  the  two  dams,  100,000  bp. 

White  River — The  Empire  District  Elec¬ 
tric  Company,  Joplin,  will  build  Table 
Rock  Dam,  7  miles  above  Hollister,  to  a 
height  of  190  ft.,  costing  $35,000,000;  ca¬ 
pacity,  250,000  hp. 

Gasconade  River — The  Central  Missouri 
Power  &  Water  Company  holds  prelim¬ 
inary  permits  to  build  three  plants  between 
Jerome  and  Rich  Fountain,  each  dam  to 
be  50  ft.  in  height,  making  an  almost  con¬ 
tinuous  lake  100  miles  in  length ;  combined 
capacity,  lOO.tXX)  hp. 

Black  River — W.  H.  Meredith  bolds  a 
license  to  construct  a  dam  120  ft.  high 
at  a  point  above  Leeper ;  rating,  30,000  hp. 

Other  projects  are  scheduled  for  con¬ 
struction  on  the  Niangua  and  Big  Piney 
Rivers.  The  Kansas  City  Journal-Post 
prints  tbe  accompanying  map,  which  in¬ 
dicates  the  coining  industrial  revolution 
in  tbe  famous  backwocxls  district. 
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Parallel  Operation  from 
New  Orleans  to  Kansas  City 

Another  important  experiment  in 
■the  successful  operation  of  inter¬ 
connected  power  lines  was  taken  re¬ 
cently  when  leading  light  and  power 
companies  of  the  Southwest  suc¬ 
ceeded  in  establishing  a  simultaneous 
interconnection  extending  from  New 
Orleans  to  Kansas  City,  a  distance  of 
about  900  miles.  The  experiment  was 
conducted  successfully  for  eight  hours 
over  interconnected  transmission  lines 
in  Louisiana,  Texas,  Oklahoma.  Ar¬ 
kansas,  Kansas  and  Missouri.  Electric 
plants  serving  more  than  a  thousand 
towns  were  operated  in  parallel  through¬ 
out  the  period.  There  was  no  interrup¬ 
tion  during  the  test  pericxl,  and  all 
plants  in  the  long  chain  were  in  com¬ 
munication  with  each  other. 


County  Plant  in  Georgia 
Approaches  Completion 

Believed  to  he  the  first  county- 
owned  hydro-electric  development  in 
the  United  States,  the  power  plant  at 
Cordele,  Ga.,  owned  hy  Crisp  County, 
is  scheduled  to  begin  operations  on 
April  1,  1930.  It  is  designed  for  an  ulti¬ 
mate  capacity  of  18.200  hp.  In  the  first 
instance  it  has  been  built  for  9,600  hp. 
at  a  cost  of  $1,250,000. 


A  distinctive  feature  is  the  use  of  two 
types  of  waterwheel  runner,  the  Francis 
and  the  Propeller,  so  that  it  may  possess 
extremely  high  efficiency  at  normal  head 
and  high  power  when  floods  cause  low 
head.  For  loads  from  1,400  hp.  up  the 
efficiency  is  to  be  at  least  87.29  per  cent ; 
the  average  efficiency  from  4,500  hp,  to 
10,000  hp.  is  to  be  90  per  cent. 


Oneida-Rome  Line  Ready 
in  Upstate  New  York 

C completion  of  the  110-kv.  trans- 

mission  line  between  Oneida  and 
Rome,  N.  Y.,  which  has  been  in  process 
of  construction  for  three  months,  is  re¬ 
ported.  This  new  connection,  the  joint 
project  of  the  Northern  New  York 
Utilities  and  the  New  York  Power  & 
Light  Corporation,  both  operating  units 
of  the  Niagara- Hudson  power  system, 
is  planned  to  give  Rome  a  source  of 
energy  supply  from  the  Mohawk-Hudson 
transmission  lines  supplementing  that 
which  it  now  receives  from  the  North¬ 
eastern  Power  system.  It  is  one  item 
in  a  large  interconnection  program. 

The  Oneida  substation,  w'hich  is  one 
terminal  of  the  line,  is  an  important 
transmission  center  on  the  Mohawk- 
Hudson  system  betweeen  Albany  and 
Syracuse.  The  new  line  is  about  18 
miles  long,  of  steel -tower  construction 
with  about  800-ft.  spacings  and  erected 
on  a  right-of-way  100  ft.  in  width. 


New  Jersey,  Too,  Ponders 

Regulation  of  Utilities 

Recommendations  of  a  com¬ 
prehensive  character  have  been 
made  to  Governor  Larson  of  New  Jer¬ 
sey  by  the  National  Institute  of  Public 
Administration  for  proposed  new  state 
departments.  These  proposed  changes 
are  classified  as  constitutional,  statutory 
and  administrative.  Regarding  the  reg¬ 
ulation  of  public  utility  companies  the 
report  advocates  the  following  changes: 

1.  Establish  a  Department  of  Public  Util¬ 
ities,  with  a  single  administrative  bead, 
abolishing  the  Board  of  Public  Utility 
Commissioners  and  requiring  that  all  quasi¬ 
judicial  work  be  handled  by  the  coniniis- 
sioner  of  public  utilities  and  two  subordinate 
officers  acting  as  his  associates  for  this 
purpose. 

2.  Abandon  the  Trenton  office, 

3.  .4mend  the  laws  to  prevent  overlapping 
between  the  Department  of  Public  Utilities 
and  other  departments  in  the  matter  of 
private  water  comitanies  and  accounting 
systems  used  by  publicly  ow’ued  utilities. 

In  his  annual  message,  the  Governor, 
adverting  to  a  decision  of  the  United 
States  Supreme  Court  setting  aside  so 
much  of  the  franchise  tax  of  the  New 
Jersey  Bell  Telephone  Company  as  rep¬ 
resented  receipts  from  interstate  busi¬ 
ness,  .said:  ‘T  recommend  that  con¬ 
sideration  be  given  to  this  subject  in 
order  to  avoid  the  present  situation  re¬ 
sulting  from  this  decision  under  which 
companies  wdll  escape  entirely  any  fran¬ 
chise  tax  or  taxes  for  the  use  of  ])ublic 
streets  on  all  interstate  business.” 


CONVERTING  HEAT  INTO  ENERGY  ACROSS  THE  ATLANTIC 

Interior  viexv  of  the  automatically  controlled  boiler  room  in 
the  Golf>a-Tscliornezeitc  pozver  house,  largest  in  Germany 
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against  the  contingency  of  earthquakes.  March  next  for  Parliamentary  powers 
All  of  this  earthquake  bracing  will  be  to  utilize  also  the  waters  of  Loch 
welded  by  the  electric  arc  method.  Laggan  and  the  River  Spean.  It  pro- 

Another  application  of  welding  to  poses  to  erect  a  dam  across  the  Spean  in 
building  construction  will  be  made  in  order  to  divert  the  waters  of  that  river 
Schenectady,  N.  Y.,  where  a  new  city  by  a  tunnel  into  Loch  Treig. 
hall  is  to  be  constructed  by  this  method. 

General  Electric  engineers  point  out  that 
the  art  has  now  progressed  to  a  point 
where  in  many  cases  it  is  actually  less 
expensive  to  construct  by  welding  than 
by  riveting. 


Dayton-Springfield  Line 
Is  Tested  for  Service 

FIRST  test  of  the  66,000 


volt  power 

•^"^line  which  now  connects  the  Dayton 
Power  &  Light  Company’s  system  with 
that  of  the  Ohio  Edison  Company  at 
Springeld,  Ohio,  was  made  recently  by 
transmitting  energy  for  one  hour  from 
Dayton  to  Springfield  and  then  revers¬ 
ing  the  process  for  a  second  hour.  Of¬ 
ficials  of  both  companies  stated  that  the 
operation  of  the  line  was  entirely  satis¬ 
factory..  The  line  may  later  be  used  to 
furnish  power  regularly  from  Dayton  to 
Springfield  to  supply  energy  for  i)eak 
pany,  and  on  a  200-mile  transmission  loads  in  the  latter  city, 
line  from  that  station,  which  is  near 

Torreon,  to  the  Bo(|uilla  hydro-electric  . 

plant,  which  is  owned  bv  an  affiliated  I  *  I 


Drought  Causes  Speed 
on  Mexican  Construction 

‘  XTRAORDIXARY  conditions 


Coming  Meetings 

American  Institute  of  Electrical  Entri- 
neers — Winter  meetingr,  New  York, 
Jan.  27-31.  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Pacific  Division,  Del  Monte, 
Calif.,  Jan.  31-Feb.  1. 

.\rtlstic  EightlnK  Equipment  Associa¬ 
tion — Washington,  Feb.  9-15.  C.  D. 
Benjamin,  420  Lexington  Ave.,  New 
York. 

Empire  State  Gas  anil  Electric  Asso¬ 
ciation  —  Commercial  Section,  Ro¬ 
chester,  Feb.  13  and  14.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
New  York. 

Northwest  Electric  Light  and  Power 
Association  —  Commercial  Section, 
Spokane,  Feb.  13-15 ;  Accounting 
Section.  Portland,  March  17-18 ;  E3n- 
gineering  Section,  Aberdeen,  Wash.,' 
probably  week  of  March  23.  B. 
Snow,  1206  Spalding  Bldg.,  Port¬ 
land,  Ore. 

North  Central  Division,  N.E.L.A. — 
Engineering  Section.  Nicoliet  Hotei, 
Minneapolis,  Feb.  24-25.  J.  W.  Lap- 
ham,  803  Plymouth  Bldg.,  Minne¬ 
apolis. 

Oklahoma  I'tllities  .Association  —  New 
Tulsa  Hotel,  Tulsa,  March  11-13.  E. 
F.  McKay,  1020  Petroleum  Bldg., 
Oklahoma  City. 

Illinois  State  Electrical  Association — 
Hotel  Abraham  Lincoln,  Springfield, 
March  19-20.  George  Schwaner, 
205  Illinois  Mine  Workers’  Building, 
Springfield. 

Paclflc  Coast  Electrical  .Association — 
Commercial  Section,  Fresno,  Calif., 
March  20-21.  G.  T.  Bigelow,  South¬ 
ern  Sierras  Power  Co.,  Riverside, 
Calif. 

Southeastern  Division,  N.E.L.A. — Bon 
.Air-Vanderbilt  Hotel,  Augusta,  Ga. 
April  15-17.  C.  M.  Kilian,  207  Bona 
•Allen  Bldg.,  Atlanta,  Ga. 

Middle  West  Division.  N.E.L.A. — Fort 
Des  Moines  Hotel,  Des  Moines,  Iowa 
April  23-25.  Thorne  Browne,  1527 
Sharp  Bldg.,  Lincoln,  Neb. 

National  Electric  Light  Assoelntion— 
San  Francisco,  June  16-20.  A.  J. 
Marshall,  420  Lexington  Avenue. 
New  York. 


Boston  Edison  Offices 
to  Be  Arc-Welded 
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'  ■  TO  CAR 
IN  7-TON  BITES 


IRON  ORE  is  transferred  from 
steamers  to  cars  in  a  Gargantuan 
manner  by  electrically  operated 
hoist.  Every  penny  counts  here. 
Wherever  materials  or  products 
must  be  moved  electricity  aids 
in  time  and  production  savings. 


Ewing  Galloway.  .V.  Y. 


W  RJ. 
it 


EDITORIALS 

L.W.W.  MORROW 
Editor 


Play  Fair 
with  Patents 

The  fathers  of  the  Constitution  initiated  the 
present  patent  system  for  the  stated  purpose 
of  giving  Inventors  exclusive  rights  to  their  dis¬ 
coveries.  Present  business  conduct  and  practice 
make  it  difficult  to  carry  out  this  intent.  Most 
inventions  are  made  by  employees  of  corporations, 
and  the  usual  direct  recompense  is  a  dollar  to 
the  inventor.  The  corporations  take  over  the 
patents  and  start  competing  with  one  another  in 
similar  lines  of  business  by  using  their  patent  hold¬ 
ings  as  a  business  asset. 

The  next  step  is  the  patent  pool  formed  by  the 
original  group  of  corporations  starting  a  new 
branch  of  industry,  because  this  is  more  economi¬ 
cal  than  spending  money  In  patent  suits,  and  be¬ 
cause  the  patent  pool  is  an  incentive  to  invention. 
Then,  as  the  Industry  grows,  the  licensing  of  other 
corporations  follows — a  method  that  usually 
works  out  In  the  older  patent-holding  corporations 
in  the  pool  holding  a  dollar  advantage  over  their 
licensed  competitors.  Next  comes  conflict  with 
anti-trust  laws,  such  as  was  experienced  last  week 
by  the  oil-company  patent-pool  group,  or  the 
development  of  business  bitterness  within  an  in¬ 
dustry,  such  as  that  now  evident  In  the  radio  hear¬ 
ings  at  Washington. 

Study  should  be  given  to  the  whole  situation. 
Older  corporations  that  go  through  the  trials  and 
costs  of  developing  an  art  such  as  radio  deserve 
some  advantage  over  a  new  corporation  that 
enters  as  a  competitor  at  a  later  stage,  and  patents 
are  a  tangible  lever  for  their  use.  But  the  use  of 
the  patent  lever  should  not  lead  to  excess  in  elimi¬ 
nating  competition.  Nor  should  patent  troubles 
'vithin  an  Industry  stifle  its  progress,  cause  litiga¬ 
tion  or  bring  a  governmental  investigating  com¬ 


mittee  into  the  picture.  All  these  things  are  losses 
to  the  industry  concerned.  Patents  should  be  used 
widely  to  get  business  volume  and  to  develop  total 
business  in  a  branch  of  Industry. 

Until  reconsideration  of  the  entire  patent  situa¬ 
tion  shall  be  had  it  is  good  policy  for  each  indus¬ 
try  to  work  out  its  patent  problems  within  itself. 
Reasonable  business  men  can  agree  upon  the  fair 
thing  to  do  if  they  will  gather  about  the  conference 
table  and  place  the  cards  face  up.  Any  branch 
of  industry  will  gain  from  its  patents  to  the  degree 
in  which  it  plays  a  fair  and. square  game. 

Is  Massachusetts 
Unique? 

I  DESPREAD  approval  of  the  Massachu¬ 
setts  commission’s  unanimous  opposition  to 
federal  regulation  of  interstate  power  as  provided 
In  the  Couzens  bill  will  unquestionably  result  from 
the  reading  of  the  board’s  trenchant  criticisms  of 
this  cumbersome  method  of  dealing  with  what  Is 
In  reality,  from  the  standpoint  of  the  public,  a 
problem  of  minor  economic  importance.  The 
protest  of  the  commission  against  the  enactment 
of  this  bill  Is  consistent  with  apparently  concerted 
action  by  various  state  regulatory  bodies,  many  of 
which  have  filed  similar  documents;  but  it  differs 
from  these  in  scope  and  conclusions. 

Chairman  Attwill  and  his  associates  declare  that 
the  Couzens  bill  would  inevitably  lead  to  the  adop¬ 
tion  in  Massachusetts  of  standards  and  methods 
of  regulation  obtaining  in  other  parts  of  the 
country.  It  further  expresses  the  opinion  that  the 
Bay  State  public  will  be  unwilling  to  pay  the  utili¬ 
ties  a  price  which  decisions  of  the  United  States 
Supreme  Court  intimate  they  are  entitled  to  charge 
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under  the  Fourteenth  Amendment  to  the  Constitu¬ 
tion.  Such  an  attitude  implies,  if  it  does  not  assert, 
that  regulatory  methods  in  Massachusetts  are 
better  and  more  effective  than  those  existing  else¬ 
where  and  that  the  citizens  of  the  commonwealth 
are  unwilling  to  apply  the  same  standards  of  value 
to  their  electric  service  as  are  acceptable  in  other 
jurisdictions  and  which,  indeed,  they  themselves 
apply  without  protest  to  services  and  commodities 
other  than  those  furnished  by  public  utilities. 

The  records  do  not  show  that  public  utility  rates 
in  Massachusetts  are  lower  than  those  elsewhere, 
that  the  service  is  better,  or  that  the  owners  of 
utility  property  receive  a  higher  return.  In  the 
absence  of  such  advantages  it  is  not  obvious  that 
Bay  State  regulatory  methods  are  superior  to 
those  practiced  outside,  nor  is  it  clear  that  Massa¬ 
chusetts  people  in  general  desire  preferential 
treatment  or  exemption  from  commonly  accepted 
economic  laws. 

The  stand  of  the  commission  against  the 
Couzens  bill  is  indeed  gratifying,  but  some  of  the 
conclusions  reached  by  the  board  raise  the  query 
whether  the  members  of  the  commission  have  not 
misinterpreted  the  situation  and  perhaps  mis¬ 
understood  the  attitude  of  the  public  with  refer¬ 
ence  to  utility  service  and  its  fair  cost. 


Reconstruct  the 
Weak  Links 

INTERCONNECTION  of  large  utilities  has 
progressed  so  rapidly  that  many  of  the  earlier 
interconnections  are  too  small  to  hold  together 
the  systems  for  which  they  were  designed.  This  is 
due  chiefly  to  the  tremendous  additions  of  gener¬ 
ating  capacity.  Many  of  these  weak  links  are 
still  the  pride  of  the  companies  they  interconnect, 
and  the  respective  managements  fail  to  recognize 
that  interconnections  which  were  perfectly  ade¬ 
quate  when  installed  may  become  useless  as  perma¬ 
nent  ties,  although  they  may  be  suitable  as  emer¬ 
gency  connections. 

Many  weak  ties  are  now  obstructing  logical 
economic  interconnections.  For  example,  one  of 
two  systems  which  are  now  connected  by  a  weak 
link  with  other  properties  is  much  more  logically 
associated  with  them  *  under  present  conditions 


than  is  the  system  at  the  other  end  of  the  weak  tie. 
Weak  links  and  contracts  covering  them  should 
be  reviewed  in  the  light  of  existing  and  future 
conditions.  Proper  equities  should  be  recon¬ 
sidered  by  the  companies  involved,  and  the  weak 
links  should  either  be  reconstructed  so  as  to  be 
heavy  enough  to  meet  their  new  requirements  or 
they  should  be  left  open  at  one  end  with  the  idea 
of  providing  emergency  reserve. 


Distribution  Is  the  Key 


Prosperity  depends  upon  increased  sales 
as  never  before.  Up  to  this  time  the  attention 
of  the  industry  has  been  focused  on  production 
largely  because  there  has  been  little  necessity  for 
selling.  The  buyers  wanted  electrical  products 
and  electric  service  and  asked  the  producers  for 
them.  But  now  the  industry  realizes  that  it  has 
a  sales  problem.  This,  in  brief,  is  to  create  a 
desire  to  purchase  electrical  products  and  use 
electrical  service  and  then  to  get  the  goods  and 
the  service  to  the  buyers  economically. 

This  program  calls  for  industry  co-operation. 
It  calls  for  the  use  of  market  studies.  It  calls  for 
a  sales  organization  that  intelligently  uses  selective 
selling,  straight-line  outlets,  installment  buying 
and  other  sound  principles  of  distribution.  A 
widespread  wish  on  the  part  of  the  public  for  new 
things  and  changed  things  must  be  aroused,  and 
the  healthy  dissatisfaction  of  people  with  what 
they  have  must  be  turned  into  purchases  from  the 
electrical  industry. 

Electrical  markets  are  known.  They  have  been 
surveyed  and  resurveyed.  Electrical  producers 
have  statistics  that  show  very  large  opportunities 
for  business  in  the  home,  in  general  industry  and 
on  the  farm.  The  data  have  been  available  since 
1926,  and  quite  consistent  attempts  have  been 
made  to  “sell”  the  markets.  But  progress  has 
been  slow  and  results  have  been  disappointing  be¬ 
cause  the  industry  is  not  geared  up  to  do  the  sell¬ 
ing  in  an  adequate  or  an  economical  manner. 
Each  branch  does  its  own  selling  in  its  own  way. 
Each  unit  sells  its  own  product  or  service.  As  a 
consequence,  very  often  the  industry  has  been 
worrying  potential  buyers  rather  than  selling  to 
them,  and  often  a  unit  has  plunged  itself  into  hot 
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water.  Sales  costs  are  out  of  all  proportion  to 
the  business  done. 

Selling  will  not  be  done  in  volume  or  economi¬ 
cally  until  the  team-play  idea  is  brought  to  bear. 
All  branches  must  tie  into  an  intelligent  and  eco¬ 
nomical  distribution  program  that  reaches  from 
national  action  at  the  top  to  the  work  of  each 
salesman  alt  'each  sales  outlet.  No  greater  need 
appears  than  that  the  electrical  industry  as  a  whole 
and  in  each  branch  shall  have  a  survey  made  to 
fix  the  sales  methods,  principles  and  organizations 
necessary  to,  capitalize  upon  the  market  oppor¬ 
tunities.  It  is  not  a  time  for  theory  or  talk.  It  is 
a  time  for  the  institution  of  a  distribution  organi¬ 
zation  that  will  get  volume  sales  in  an  economical 
manner. 


Straining  at  a  Gnat 
and  Swallowing  a  Camel 

Not  many  utility  executives  and  engineers  are 
willing  to  admit  that  their  engineering  ex¬ 
pense  for  generation  and  transmission  is  all  out  of 
proportion,  considering  the  ratio  of  generation 
and  transmission  losses  to  distribution  losses.  Dis¬ 
tribution  losses  are  in  round  numbers  70  per  cent 
of  total  system  losses,  yet  utilities  will  spend  per¬ 
haps  three  times  as  much  for  transmission  and  gen¬ 
eration  engineering  as  they  do  on  distribution. 
They  fight  for  the  last  quarter  of  one  per  cent  in 
efficiency  of  generators,  high-tension  transformers 
and  transmission  lines  and  seem  to  forget  that  a 
gain  of  the  same  fractional  percentage  in  efficiency 
in  distribution  is  relatively  more  than  twice  as 
important. 

When  it  is  considered  that  30  per  cent  of  the 
energy  generated  never  finds  its  way  to  the  cus¬ 
tomer’s  meter  and  that  70  per  cent  of  this  loss 
occurs  in  the  distribution  system,  it  is  clear  that 
the  distribution  system  has  been  neglected.  If 
some  of  the  high-priced  skill  that  has  been  brought 
to  bear  on  the  30  per  cent  end  of  the  losses  were 
swung  over  to  the  70  per  cent  end,  would  there  not 
be  more  hope  of  getting  somewhere?  Have  not 
the  utilities  been  straining  at  a  gnat  and  swallow'- 
'ng  a  camel?  Why  not  have  a  searching  analysis 
of  distribution  losses  and  some  real  concentration 
on  the  distribution  end  of  the  business? 


What  Is  the  Basis 
of  Sufficient  Light? 


Any  one  studying  the  report  on  lighting  pre- 
^  sented  recently  at  a  New  York  Section 
meeting  of  the  A.I.E.E.  and  published  in  last 
week’s  ELECTRICAL  World  will  find  therein  con¬ 
siderable  food  for  thought.  Roughly,  the  report 
Indicated — nay,  apparently  proved — that  the 
American  nation  is  “light-saturated”  only  to  the 
extent  of  about  30  per  cent,  if  we  are  to  take 
sensible  lighting  costs  as  a  basis,  or  only  to  about 
half  that  percentage,  if  w’e  are  to  consider  opti¬ 
mum  conditions  for  best  seeing. 

There  seems  to  be  a  plurality  of  fact,  psycho¬ 
logical  and  experimental,  pointing  to  the  funda¬ 
mental  that  the  human  eye  inherited  through  past 
generations  a  habit  of  functioning  best  under  very 
much  higher  intensities  of  artificial  lighting  than 
we  have  been  giving  it.  In  brief,  it  has  been 
apparent  that  costs,  and  not  visual  acuity  or  eye 
comfort,  have  so  far  set  the  standards  for  foot- 
candles.  Taking  artificial  lighting  as  a  whole,  it 
has  been  said  that  standards  on  the  order  of  5 
foot-candles  should  be  replaced  by  levels  of  per¬ 
haps  50  foot-candles.  We  w'ould  see  more  easily, 
more  quickly  and  more  accurately  if  our  artificial 
light  w^ere  roughly  multiplied  tenfold.  Why,  then, 
have  we  been  content  with  deficient  lighting?  We 
seem  to  have  inherited  some  sort  of  an  idea  that 
we  should  not  attain  to  higher  levels  of  illumina¬ 
tion,  contrary  to  the  fact  that  these  higher  levels 
can  now  be  attained  without  undue  expenditures. 

Perhaps  those  responsible  for  designing  lighting 
and  wdring  systems  have  not  had  any  simple  rules 
or  guides  that  could  be  used  in  making  plans. 
Perhaps  the  “Franklin”  specification  for  lighting 
and  the  “red  seal”  specifications  for  wiring  meet 
and  remove  this  deficiency.  Perhaps,  further, 
calm  thought  has  not  been  taken  of  the  fact  that 
lighting  costs  have  decreased  more  rapidly  than 
lighting  intensities  have  increased. 

If  the  methods  are  at  hand  to  guide  the  archi¬ 
tect  and  the  contractor  in  designing  adequately  for 
better  lighting  systems,  there  seems  need  for 
further  dissemination  of  information  such  as  the 
above-mentioned  report  of  the  A.I.E.E.  and 
for  some  action  that  will  convince  the  general 
public  of  the  foolishness  of  holding  to  outworn 
lighting  standards  with  no  fundamental  basis. 
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CALCULATIONS  for  three-phase 
short  circuits  are  necessary  to  de¬ 
termine  ratings  of  equipment,  system 
operating  stability  and  the  service 
characteristics  of  different  parts  of 
a  system. 

THESE  calculations  are  laborious 
and  difficult  to  make  and  calculating 
boards  have  been  developed  to  ex¬ 
pedite  the  work.  These  boards  have 
been  of  many  forms  and  several  have 
been  described  in  Electrical  World, 
hut  the  board  used  on  the  West  Penn 
System  has  many  unusually  flexible 
features  and  is  an  example  of  the 
latest  developments  in  calculating 
system  performance  by  use  of  a 
miniature  system. — EDITORS. 


Quick 

Short-Circuit 

Calculations 

By  OTTO  MUEHLEISEN 

Penn  Poiver  Company,  Pittsburgh,  Pa. 


▼ 


IN  O^^DER  to  compute  the  magnitude  of  three-phase 
short-circuit  currents  in  present  power  systems  and 
in  their  future  development  or  in  case  of  any  change 
in  the  systems  calculating  boards  may  be  used  with  a 
great  saving  of  time. 

Since  in  the  transmission  of  power  over  high-voltage 
lines  the  reactances  of  generators,  synchronous  condensers, 
transformers  and  lines  are  always  large  comjiared  to  the 
resistances  a  very  close  approximation  can  be  ‘obtained 
by  calculating  the  reactances  only.  It  is  possible  to 
replace  the  reactances  by  a  set-up  of  equivalent  resistors, 
representing  the  apparatus  and  lines,  and  the  feeding 
alternating  current  by  direct  current. 

The  board  u.sed  by  the  West  Penn  Power  Company  is 
of  the  fixed  resistor  type,  with  additional  variable  resistors 
provided  for  temporary  changes  and  system  extensions. 

A  100-watt  motor-generator  set  supplies  direct  current 
with  a  constant  tension  of  40  volts.  The  motor  is  con¬ 
nected  to  the  house  lighting  circuits.  The  direct-current 
voltage  corresponds  to  25  kv.  in  the  system  on  which 
value  all  resistors  are  based.  The  maximum  direct  cur¬ 
rent  is  limited  to  0.5  amp.,  thus  giving  a  minimum 
resistance  =  40/0.5  =  80  ohms  on  the  l)oard.  As  the 
highest  present  short-circuit  current  does  not  exceed 
36,000  amp,  referred  to  25  kv.,  the  corresponding  resist¬ 


ance  in  the  system  is 


E  _  14,430 
^3  •  ^  ~  36,000 


=  0.4  ohms. 


80  '^OO 

The  ratio  of  resistances  is  therefore  and  the 

0.4  1 


current  on  the  board  will  be  limited  to  0.5  amp.  when  the 
values  o-f  the  reactances,  referred  to  25  kv.,  are  multiplied 
by  the  factor  200.  The  reactances  of  api)aratus  and  lines 
of  other  voltages  on  the  system  can  be  reduced  to  values 
corresix)nding  to  25  kv. 

A  single-line  wiring  diagram  of  the  system  covering 
sixteen  panels  is  painted  at  the  left  of  the  board,  show¬ 


ing  the  generators,  transformers,  lines,  synchronous  con¬ 
densers,  reactors  and  interconnections  with  foreign  com¬ 
panies,  These  interconnections,  which  are  open,  are 
indicated  by  a  symbol.  Auxiliary  buses  are  not  shown 
except  at  Windsor  and  Rivesville  power  stations.  All 


To  To 

ammefer  short 


Connections  between  calculating  board  and  desk 
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Compactly  mounted, 
yet  easily  replace¬ 
able  fixed  resistors, 
flexible  plug-in 
facilities  and  read¬ 
ily  adjustable'  re¬ 
sistance  are  fea¬ 
tures  of  this  board 


corresponds  to  a  breaker  dropping  out  or  the  opening  of 
a  disconnect  or  air-break  switch. 

1  here  are  four  sizes  of  resistor  elements  used,  70 
ohms,  560  ohms,  4,480  ohms  and  some  for  5,000  ohms. 
The  latter  kind  has  two  terminals,  w'hile  the  others  have. 
I)esides  the  terminals,  two  taps,  thus  subdividing  the 
70-ohin  unit  into  sections  of  10,  20  and  40  ohms,  the 
560-ohm  unit  into  80,  160  and  320  ohms  and  the  4,480- 
ohm  unit  into  640,  1,280  and  2,560  ohms.  It  is  possible 
With  three  elements  only  to  obtain  any  resistance  in  steps 
of  ten  from  10  to  5,110  ohms.  For  very  high  resistance 


jacks  are  provided  on  each  end  of  each  unit  and  between 
adjacent  units.  For  convenience  of  operation  a  vertical 
row  of  eight  jacks  close  to  the  left  margin  of  the  system 
diagram  is  provided.  Each  of  these  jacks  is  connected  in 
series  with  the  variable  resistor  jack  in  the  same  level  at 
the  right  of  the  diagram.  Either  of  two  jacks  which  are 
connected  in  series  may  be  used  for  making  connections  to 
the  corresponding  variable  resistor  unit  and  the  use  of 
long  cords  across  the  front  of  the  board  may  thus  be 
avoided. 

A  numljer  of  flexible  cords  of  different  lengths  and 
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oil  breakers  are  shown,  also  the  disconnecting  switches 
and  air-break  switches  that  are  essential  for  operation. 

The  switches,  disconnects  and  air-breaks  are  repre¬ 
sented  by  standard  telephone  jacks  (type  239- A  of  the 
Western  Electric  Company).  Standard  telephone  plugs 
(Western  Electric  Company  type  110)  are  used  to  make 
additional  connections.  Dummy  plugs,  when  inserted  in 
the  jacks,  separate  the  double  contacts  of  the  jack.  This 


the  5,0C)0-ohm  type  is  used  in  connection  with  the  other 
elements.  The  elements  thus  combined  give  a  unit  of  not 
more  than  three  resistors,  held  together  by  two  brackets. 

In  the  diagram  on  the  front  of  the  board,  the  lines 
coming  to  the  jacks  from  above  and  from  the  left  repre¬ 
sent  connections  to  the  sleeve  of  the  jack.  Black  wire 
was  used  for  this  purjxise.  The  lines  from  below  and 
the  right  represent  connections  to  the  tip  and  ring  con¬ 
tacts,  which  are  in  multiple. 
In  this  case  yellow  wire  was 
used. 

Tw’enty-four  variable  re¬ 
sistor  units  are  mounted  on 
the  right-hand  side  of  the 
board,  each  consisting  of 
three  regulating  switches  con¬ 
nected  to  corresixuiding  re¬ 
sistor  elements  behind  the 
board.  The  resistance  of  the 
units  may  be  varied  in  steps 
of  ten  from  0  to  4,430  ohms. 
Western  Electric  ty^ie  239-A 


Variable  resistors  are  connected  to  jacks 


24  resistor  elements 

1:  V . 

♦  .  . 

with  various  connections  to  telephone  plugs  on  the  ends 
are  provided  and  may  be  used  to  obtain  any  combination 
between  the  resistors.  It  is  possible  to  replace  present 
lines  and  transformers  by  others,  to  add  new  lines  and 
transformers,  and  to  subdivide  any  line  in  order  to  get 
readings  of  the  current  and  voltage  at  the  exact  location 
of  a  short  circuit.  The  cords  have  two  conductors  of 
No.  18  stranded  copper  wire  connected  in  parallel  to  the 
plugs.  The  outer  layer  of  insulation  on  the  cords  is 
l)lack  braided  cotton.  Some  of  the  cords  are  marked 
near  the  ends  with  either  green  or  red  paint,  indicating 
the  scheme  of  connection  to  the  plug.  A  green  mark 
indicates  that  on  that  end  the  cord  is  connected  to  the 
sleeve  contact  of  the  plug,  while  a  red  mark  indicates  a 
connection  to  the  tip  and  ring  contacts  which  are  short 
circuited.  An  unmarked  end  indicates  a  connection  to 
the  tij).  ring  and  sleeve  cont.acts,  all  three  contacts  being 
short  circuited. 

Three  jacks  marked  “GEN.”  are  mounted  on  the 
right-hand  side  of  the  system  diagram.  They  are  directly 
connected  to  the  positive  lead  of  the  direct-current  gene¬ 
rator  and  are  used  in  connection  with  variable  resistors 
to  represent  additional  generators  or  synchronous  con¬ 
densers. 

In  order  to  make  short-circuit  studies  in  a  given  set-up 
of  the  system  two  double  conductor  cords  with  plugs 
on  each  end  are  provided.  In  each  cord  one  conductor 
is  connected  to  the  sleeve  contacts  of  the  plugs,  the  other 
conductor  being  connected  to  the  tip  and  ring  contacts 
which  are  short  circuited.  By  means  of  these  cords  con¬ 
nection  may  be  made  to  any  desired  point  on  the  network 
from  a  pair  of  jacks  at  the  bottom  of  the  board.  From 
each  of  these  jacks  two  wires  lead  to  instruments  and 
keys  (switches)  on  the  top  of  a  desk  in  front  of  the 
board.  The  instruments  are  mounted  flush  with  the  sur¬ 
face  of  a  bakelite  panel  which  forms  the  front  of  a  cab¬ 
inet  built  on  the  top  of  the  desk.  All  keys  except  one 


are  mounted  flush  with  the  surface  of  another  bakelite 
panel  on  tlie  desk  in  front  of  the  instrument  cabinet. 
The  other  key  is  mounted  in  the  left  end  of  the  cabinet. 

One  of  the  above-mentioned  cords,  marked  with  a 
broad  white  band,  is  inserted  in  the  right-hand  jack, 
which  is  marked  “Short  Plug”  and  is  connected  to  the 
ammeter  used  for  measuring  the  short-circuit  current. 
The  other  end  of  the  cord  is  inserted  in  a  jack  at  the 
point  where  the  short-circuit  current  is  to  be  measured. 
A  Western  Electric  Company  type  136-A  key  (No.  4) 
in  this  circuit  selects  the  current  to  be  read.  The  mid¬ 
dle  positiofl  oi  the  handle  of  this  key  (No.  4)  permits 
total  short-circuit  current  to  flow  through  the  ammeter, 
backward  position  (marked  L.-A.)  selects  from  the  total 
flow  that  part  coming  into  the  “shorting”  plug  from  the 
left  or  above,  forward  position  (marked  R.-B.)  that  com¬ 
ing  from  the  right  or  below.  The  part  of  the  current 
flowing  around  the  ammeter  when  the  type  136-A  key  is 
in  the  forward  or  backward  jxDsition  may  be  interrupted 
by  a  Western  Electric  Company  type  115-A  key  marked 
No.  5.  This  is  equivalent  to  that  part  of  the  system 
being  cut  off  by  breaker  action.  The  ammeter  now  meas¬ 
ures  the  short-circuit  current  coming  from  the  remaining 
branches  of  the  system. 

The  second  cord,  marked  with  a  narrow  white  band,  is 
inserted  in  the  left-hand  jack,  which  is  marked.  “Line 
Plug”  and  is  connected  to  the  ammeter  used  for  measur¬ 
ing  the  line  current.  The  line  current  may  be  measured 
at  any  desired  place  on  the  .system  by  inserting  the  other 
end  of  this  cord  in  a  jack  at  that  point.  The  line  am¬ 
meter  has  the  zero  point  in  the  middle  of  the  scale,  which 
permits  the  direction  of  flow  of  current  to  lx.*  determined. 


.  R.ngtR) 

. ■■  Sleeve  tS) 

^  Cord  y»dh  mark. 

Telephone  plu0  No.UO  Telephone  Jack.  No.259A 

Plug  T-R-S- ^  Makes  connection  to  ®  S,®  *  No  mark. 

Sy moots  T-R  -  <C}'  "  „  «  ®only-Red  markon  c»rd 

S  -  <8-  »  .  »  (Donly  -  Green  mark,  on  cord 


insulation 
Black  insuluticR 


Jack. 

Code 


Block  wire  always  leads  te  connection(T)  on  front  side  of  board 
Yellow  "  •  «  (f)  ,  ,  ,  .  , 


f 
(2) 


Jack  Symbols 
For  front  of 
Board 

O 

Symbol  for 
Dummy  Plug 


Dummy  Pluq 
(All  Wbod) 

To  Interrupt 
Connections 
Between(T)k,® 

Temporary 
Dummy  Plug 
(All  v/ood) 

No  Interruption 


1  CORDS 

1 _  CONNECTIONS 

LENGTH  AND  NUMBER 

Tctfli 

No 

Sketch  orul  Symbol 

Code 

tenath  in  Feet 

‘A  Vt  1  Z  5 

- 

Green 

and 

Black. 

0 

0 

2 

2 

2 

1 

1 

Red 

and 

Black 

0 

0 

2 

2 

2 

1 

1 

Green 

and 

Red 

J 

0 

2 

2 

1 

1 

1C 

^T-R-5^~^TirS^ 

Black 

and 

Black 

0 

0 

2 

2 

2 

1 

7 

Green 

and 

Green 

2 

0 

3 

0 

1 

0 

e 

4 

Red 

and 

Red 

0 

1 

2 

0 

1 

0 

White 

and 

White 

1-  lOft.  cord  for  shorting  plug 
with  broad  white  mark 
I'lOft.  cord  for  line  plu0 
with  narrow  white  mark. 

2 

Grand  total  -  No.  of  cords 

Connections  of  and  symbols  for  calculating 
board,  jacks  and  plugs 
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A  deflection  to  the  right  indicates  a  current  flowing  from 
left  to  right  or  from  top  to  bottom  through  the  jack  in 
which  the  plug  is  inserted.  A  deflection  to  the  left 
indicates  a  current  flowing  from  right  to  left  or  from 
bottom  to  top  through  the  jack. 

I'lie  scale  range  of  the  “short  ammeter”  is  0  to  35,000 
amp.  and  that  of  the  “line  ammeter”  0-15,000  amp.  in 
both  directions.  The  readings  on  these  meters  indicate 
system  currents  referred  to  25  kv. 

For  very  small  currents  a  pressure  on  key  No.  1  or 
No.  3  changes  the  readings  to  a  ten  times  enlarged  scale 
on  the  respective  instruments.  The  limits  for  the  en¬ 
larged  scales  are 
3.5(X)  amp.  for  the 
"shorting  amme¬ 
ter”  and  1,5  00 
amp.  for  the  “line 
ammeter,”  the 
former  having  70 
divisions,  the  lat¬ 
ter  2  X  30  divi¬ 
sions  on  the  scale. 

On  both  instru¬ 
ments  one  division 
of  the  enlarged 
scale  re])resents  50 
amp.  and  one  di¬ 
vision  of  the  pri¬ 
mary  scale  repre¬ 
sents  500  amp. 

.\  voltmeter  in 
the  middle  of  the 
cabinet  panel 
serves  two  pur¬ 
poses.  The  nor¬ 
mal  connection 
gives  the  voltage 
impressed  from 
the  generator  to 
the  hoard,  which  is  40  volts.  By  pulling  key  Xo.  2 
toward  the  operator  the  voltage  between  the  point  on  the 
diagram  where  the  “line  plug”  is  inserted  and  the  point 
of  short  circuit  (potential  zero)  may  he  read.  The  volt¬ 
meter  has  an  additional  scale  calibrated  for  system  volt¬ 
age.  thus  making  it  possible  to  read  in  kilovolts  the 
voltage  conditions  in  the  network  during  a  short. 

The  voltage  of  the  generator  is  kept  constant  by  a 
small  additional  resistance  mounted  in  the  extreme  left 
side  of  the  key  board.  A  knob  on  top  of  it  can  be  set 
for  a  proper  adjustment. 

The  board  is  used  for  the  calculation  of  short-circuit 
currents  not  exceeding  35,000  amp.  in  the  system ;  that 
is,  about  0.5  amp.  on  the  hoard.  In  future  extensions 
the  current  may  be  of  a  higher  value. 

Before  putting  the  hoard  in  operation,  any  necessary 
connections  should  be  made  to  represent  changes  or 
extensions  of  the  system  network.  It  is  better  to  work 
according  to  a  sketch  previously  prepared  showing  the 
connections  and  the  resistances  for  which  the  variable 
resistors  are  to  be  adjusted.  After  checking  the  connec¬ 
tions.  sw’itches,  machines  and  other  apparatus  that  are  put 
m  service  for  the  particular  investigation,  the  cords  car- 
lying  the  “shorting  plug”  and  the  “line  plug”  are  brought 
into  service.  The  motor-generator  set  is  started  by  clos¬ 
ing  the  left-hand  switch  above  the  set  and  voltage  applied 
to  the  board  and  desk  by  closing  the  right-hand  switch. 


The  voltage,  which  is  approximately  set  by  a  permanent 
resistance  in  the  field  circuit  mounted  on  the  rear  of  the 
board,  is  adjusted  by  means  of  a  rheostat  on  the  left-hand 
side  of  the  key  panel  on  the  desk.  The  “short”  ammeter 
now  indicates  the  current  flow  caused  by  a  short  circuit 
at  the  point  where  the  shorting  plug  is  inserted.  If  this 
current  is  less  than  3,500  amp.  key  No.  3  in  front  of  the 
“short”  ammeter  may  be  pulled  to  obtain  a  larger  deflec¬ 
tion  and  the  reading  taken  on  the  enlarged  scale. 

The  same  procedure  is  followed  when  reading  the 
“line”  ammeter.  If  the  current  indicated  is  less  than 
1,500  amp.,  key  No.  1  in  front  of  the  “line”  ammeter 

is  pulled  to  obtain 
a  larger  deflection 

■  and  the  reading 

taken  on  the  en¬ 
larged  scale. 

In  order  to 
II  measure  the  flow 

|i|||||||||M|[|i  of  short-circuit 
current  from 
either  of  the 
where 
the  short 
occurs,  key  No.  4 
at  the  right  of  the 
“short”  ammeter 
is  pushed  to 

or  for- 

the  key 
the 

the  am- 
the 

ing  from  the  top 
or  left  only  and 
when  in  the  for¬ 
ward  position  the 
current  flowing  from  bottom  or  right  only,  thus  offering 
selective  indications. 

W'^hen  key  No.  4  permits  the  current  to  flow  through 
the  “short”  ammeter  from  one  side  of  the  jack  only,  the 
current  from  the  other  side  may  be  interrupted  by  key 
No.  5.  This  corresponds  to  the  opening  of  a  breaker,  and 
the  instrument  now  shows  a  different  deflection  on  ac¬ 
count  of  a  new  distribution  of  current. 

When  key  No.  2  in  front  of  the  voltmeter  is  pulled 
toward  the  observer  the  voltmeter  will  indicate  the  sus¬ 
tained  voltage  of  the  system  at  the  point  where  the  “line” 
plug  is  inserted.  By  moving  the  “line”  plug  to  other 
points  on  the  board  the  distribution  of  the  short-circuit 
current  and  the  sustained  voltages  at  these  other  points 
may  be  determined. 

All  values  indicated  by  the  instruments  are  for  25  kv. 
When  readings  of  short-circuit  current  or  sustained  volt¬ 
age  are  taken  for  a  point  in  the  system  that  normally  has 
a  voltage  other  than  25  kv.  correction  must  l)e  made  to 
compensate  for  the  difference  in  voltage. 

Three  different  kinds  of  wooden  dummy  plugs  are 
provided.  Those  having  heads  painted  red  separate  the 
jack  contacts  and  are  inserted  in  jacks  representing  oil 
switches,  air-break  switches  or  disconnects  that  are  nor¬ 
mally  open  in  the  operation  of  the  system.  These  plugs 
should  not  be  removed  from  the  jacks  at  any  time  except 
for  test  purjxises  and  should  be  replaced  after  the  test 


AH  measurements  made  at  this  jack  and  meter  desk 
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has  been  completed.  In  order  that  no  mistake  may  be 
made  in  replacing  the  red  plugs,  other  plugs,  which  arc 
shorter  than  the  red  plugs  and  for  this  reason  will  not 
separate  the  jack  contacts,  are  provided  and  should  be 
inserted  in  every  jack  from  which  a  red  plug  is  removed. 
These  plugs  are  marked  with  a  red  band.  After  the 
test  the  plugs  with  red  bands  should  be  replaced  by  solid 
red  plugs.  The  unmarked  dummy  plugs  separate  the 
jack  contacts  and  are  used  for  test  purposes.  These 
plugs  should  be  removed  after  the  test  is  completed. 

While  most  of  the  jacks  on  the  board  are  connected 
according  to  the  general  scheme  shown  on  page  194,  the 
following  exceptions  are  noted :  On  the  variable  resistor 
panels  the  left-hand  row  of  jacks  for  resistors  No.  1  to 
No.  12  inclusive  and  No.  17  to  No.  24  inclusive;  the 
eight  variable  resistor  jacks  at  the  extreme  left  of  the 
board ;  the  three  jacks  marked  “GEN.” 

On  each  of  these  51  jacks  all  five  terminals  are  con¬ 
nected  to  one  lead.  With  this  connection,  plugs  marked 
black,  green  or  red  may  be  used  indiscriminately  for  any 
connection  as  the  tip,  ring  and  sleeve  contacts  are  short 
circuited.  This  condition  is  of  considerable  convenience 
when  selecting  cords  for  a  set-up  of  variable  resistors. 

The  accompanying  example  shows  a  set-up  for 
three  new  subst.ations  X,  Y  and  Z  and  seven  additional 
lines  as  a  future  extension  of  the  system  network.  The 
present  line  between  substations  B  and  C  is  replaced  by 
another  line  called  No.  8.  The  points  at  the  several 
substations  where  the  shorting  plug  might  be  inserted  are 
marked  by  the  symbol  of  this  plug. 

In  this  figure  all  the  plugs  in  the  left-hand  jacks  of 
the  variable  resistors  are  shown  marked  black.  If  the 


Simplified  diagram  of  board  connections, 
keys  and  instruments 


Example  of  a  set-up  to  show  flexibility 
of  the  calculating  board 


eight  variable  resistors  shown  are  on  the  first,  second  or 
fourth  ])anel  from  the  top  of  the  board  it  is  not  neces¬ 
sary  to  use  plugs  that  are  marked  black,  as  all  these  jacks 
have  five  point  connections  and  plugs  marked  red  or 
green  may,  therefore,  be  used. 

Thus  the  calculating  hoard  described  above  provides 
by  a  happy  combination  of  flexibility  and  simplicity  a 
very  fast  and  reliable  working  device  in  the  computation 
of  three-phase  short  circuits.  Measurements  on  the  given 
system  for  any  set-up  of  switches  take  just  a  few  sec¬ 
onds,  whereas  formerly  several  days  of  calculations  were 
needed.  .Set-ups  with  changes  in  the  layout  by  use  of  the 
variable  resistors  are  made  in  a  few’  minutes.  Therefore 
the  calculating  board  has  paid  for  itself  in  the  first  year 
of  service  and  has  given  satisfaction  to  the  West  Penn 
Pow’er  Company. 

▼  ▼  T 

Simplified  Cable  Joints 
Save  $15,000  Yearly 

A  SUCCESSFUL  attempt  to  simplify  the  type  of 
27-kv.  cable  joint  used  with  accompanying  savings 
in  labor,  time  and  money  was  reported  by  the  under¬ 
ground  .systems  committee  of  the  Empire  State  Gas  and 
Electric  .Association  at  a  recent  meeting. 

J'he  original  joint,  using  three-conductor  type  H  cable, 
called  for  a  metallic  shield  made  of  lead  foil  over  each 
conductor  and  laid  over  a  conical  base  built  up  with 
cambric  tape.  The  building  up  of  this  cambric  base 
for  the  lead  shield  w’as  rather  a  tedious  proposition,  six 
being  reejuired  for  each  joint  and  the  work  being  made 
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rather  difficult  by  the  tendency  of  the  cambric  tajie  to 
slip  out  of  position.  In  addition,  the  joint  was  insulated 
with  paper  tape,  which  was  hand  wrapped.  With  this 
type  of  joint  it  was  possible,  in  a  working  day,  to  com¬ 
plete  the  splice  and  fireproof  the  cable.  However,  the 
joint  being  oil-filled  and  sylphon-equipped,  it  was  neces¬ 
sary  for  a  follow-up  crew  to  install  the  sylphon  and  pipe 
to  the  joint,  a  condition  which  was  not  entirely 
satisfactory. 

In  an  attempt  to  eliminate  this  extra  crew,  the  idea  of 
a  cast-lead  cone,  to  be  self-supporting,  was  developed 
and  finally  adopted.  The  use  of  this  cone  eliminated 
the  necessity  of  forming  the  cambric  base  and  saved 
between  and  two  hours  in  assembling  the  joint.  The 
use  of  cambric  tape,  packed  in  oil,  instead  of  paper  tape 
as  the  insulating  medium,  saved  additional  time  and  made 
it  possible  not  only  to  complete  the  splice  and  fireproof 
the  cable,  but  also  to  install  the  sylphon  and  pipe  to  the 
joint,  entirely  completing  the  work  connected  with  this 
type  of  splice  in  a  normal  working  day.  This  eliminated 
six  crews  of  two  men  each  and  permitted  their  use  in 
other  fields,  a  saving  of  well  over  $15,000  a  year. 

▼  ▼  ▼ 


Pitch-Treated  Poles 
Fail  to  Justify  Practice 

IT  IS  estimated  by  the  Forest  Service  of  the  United 
States  Department  of  Agriculture,  which  has  recently 
conducted  a  carefully  controlled  investigation  of  lodge- 
pole  pine  poles,  treated  by  barking  the  living  trees,  that 
such  poles  will  have  an  average  life  in  the  Montana 
region  of  about  eight  years.  Untreated  lodge-pole  pine 
poles  in  the  same  region  have  a  probable  life  of  seven 
years.  While  this  relatively  short  increase  in  life  may 
be  enough  to  pay  for  the  cost  of  treating  the  poles  (about 
50  cents),  the  engineers  who  conducted  the  investigation 
state  that  butt-creosoted  lodge-pole  ]ioles  treated  by  the 
open-tank  method  when  used  for  similar  service  condi- 

Pitch-Treated  Poles  After  Seven 
Years  of  Service 


- Condition — 
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Partly 
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at  Butt 

at  Butt 
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Number  Cent 

Number  Cent 

Number  Cent 

Number  Cent 

15 

4  26  7 

5  33,3 

6  40.0 

tions  would  give  a  much  longer  life  and  would  jwove 
ntore  economical. 

The  principal  weakness  of  the  pitch  method  is  the 
ndge  of  untreated  wood  that  grows  under  the  strip  of 
bark  left  to  sustain  growth  in  the  tree.  All  the  poles 
examined  in  the  test  reported  upon  w'ere  attacked  by 
fungi  at  this  untreated  ridge. 
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Conduit  Pusher  Cuts  Time 
to  Vis  of  Jacking  Method 


By  R.  J.  DRAKE 

Assistfiut  Street  Lif/hthu/  Engineer 
Public  Service  Coinf>aiiy  of  Northern  Illinois 


Avery  efficient  machine  was  developed  by  the  A.  A. 

Electric  Company  and  used  on  a  street-lighting  in¬ 
stallation  at  Berwyn,  Ill.,  for  pushing  conduit  under 
paved  and  other  surfaces  that  could  not  be  disturbed. 
This  machine  is  an  adaptation  of  the  Fordson  tractor. 
As  may  be  seen  from  the  accompanying  illustration  the 
e(iuiiunent  consists  of  a  mandrel  frame  which  is  hung 
from  a  short  boom  mounted  on  the  tractor.  The  mandrel 
travels  in  the  frame,  being  carried  along  by  a  cable  and 
pulley  arrangement  which  multiplies  the  force  supplied 
from  the  tractor.  The  cables  are  carried  out  to  two 
drums,  mounted  on  the  front  of  the  tractor,  which  are 
connected  to  the  power  take-olT  by  means  of  a  slip  clutch 
comriion  to  both  winches. 

■  In! operation  a  hole  7  ft.  long  and  2^  ft.  deep  is  dug 
and  into  this  is  lowered  the  mandrel  frame.  Power  is  ap¬ 
plied  to  the  lower  winch,  which,  reeling  up  the  cable, 
forces  the  mandrel  forward.  After  the  section  of  conduit 
is  pushed  the  top  winch  operates  the  mandrel  carrier  in  a 
reverse  direction  so  that  a  new  grip  on  the  conduit  may 
be  taken.  If  an  obstacle  such  as  a  rock  is  encountered  the 
carrier  stalls  and  the  driving  winch  slips  its  clutch.  Un¬ 
der  normal  conditions  the  clutch  is  adjusted  to  slip  at 
about  14.(XX)  lb,  pressure  on  the  conduit.  This  machine 
has  pushed  35  ft.  of  2-in.  conduit  through  ordinary  soil 
in  eight  minutes.  The  total  cost  of  the  machine,  exclusive 
of  the  tractor,  was  $2,500. 

ill  Publication  :  JANUARY  25,  1930 


Versatile  Railroad  Servants 


Long  used  in  platform  service,  industrial  elec- 
J  trie  trucks  have  been  developed  rapidly  to 
meet  the  heavy  demands  of  locomotive  repair  shop 
and  yard  material  transport.  The  modern  crane- 
type  truck  is  a  highly  mobile  unit  designed  safely 
to  render  fast  service  in  every  plant  when  handling 
cumbrous  material  of  inconvenient  length  or 
shape.  By  its  use  on  a  planned  basis  after  engi¬ 
neering  analysis  of  local  conditions  rolling  stock 
is  returned  to  the  line  more  speedily,  men  are 
released  for  other  tasks  and  maintenance  costs  cut. 
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Betterment  Expenditures 


Some  industrial  conditions 
that  need  attention  to  in¬ 
crease  production  economy 
on  which  industrialists  and 
utilities  can  jointly  concen¬ 
trate  to  advantage 


TIIE  National  Business  Survey  Committee,  which 
grew  out  of  the  Hoover  conferences,  has  made  its 
first  tangible  step  toward  stabilization  of  business. 
This  step  has  been  to  ask  the  co-operation  of  every  trade 
and  industry  association  in  ascertaining  the  economic 
possibilities  in  their  respective  industries  for  participat¬ 
ing  in  a  nation-wide  program  of  repairs,  replacements 
and  betterments.  Besides,  all  the  trade  organizations 
have  been  asked  to  urge  their  members  to  undertake 
immediately  all  repairs,  replacements  and  betterments 
that  have  to  be  made  some  time  anyway. 

'I'here  is  a  tremendous  amount  of  industrial  rehabili¬ 
tation  work  which  could  be  undertaken  profitably  from 
the  viewpoint  of  the  industrial  organizations  involved. 
Most  industrial  organizations  have  enjoyed  a  period  of 
material  prosperity.  Their  earnings  have  been  satisfac¬ 
tory  and 'they  have  built  up  adequate  surplus  and  re¬ 
serve  accounts.  Therefore,  they  are  in  a  splendid  posi¬ 
tion  to  undertake  the  job  of  tuning  up  their  mechanical 
and  electrical  equipment  so  as  to  realize  better  economy 
on  future  oix-rations. 

A  few  opportunities  that  exist  involve : 

Odd  Voltage,  Phase  and  Frequency  Installations. — 
Many  industrial  plants  still  retain  antiquated  elec¬ 
trical  systems,  differing  in  voltage,  phase  and  frecpiency 
from  the  standards  of  the  utility  company  in  their 
territory.  Such  plants  are  under  a  constant  handicap, 
so  far  as  repair  and  re})lacement  expense  and  the  first 
cost  of  additions  are  concerned.  They  are  likewise  sub¬ 
jected  to  delay  in  securing  spare  parts  and  repair  material. 

Included  in  this  group  is  a  large  number  of  installa¬ 
tions  using  500-volt  d.c.  equipment.  The  danger  of 
grounds  and  the  hazard  to  personnel  in  handling  such 
equipment  should  be  carefully  reviewed  and  considered. 

Inadequate  Plant  and  Building  Wiring. — The  wiring 
'n  most  industrial  plants  ancl  commercial  establish¬ 
ments  is  pitifully  inadequate.  Some  of  the  resultant 
evils  are: 

(a)  Fire  risk. 

(b)  Poor  regulation,  affecting  lighting  efficiency  and 
motor  speeds. 

(c)  Inflexibility  of  control. 


NOW 

Will  Maintain 

(d)  Interruptions,  due  to  overloaded  circuits  and  the 
ojreration  of  protective  equipment. 

Electric  distribution  systems  in  factories  have  “just 
growed  like  Topsy,”  with  little  regard  to  losses,  voltage 
drop,  economical  use  of  copper,  provisions  for  extensions 
or  changes,  shifting  of  machinery,  availability  for  re¬ 
pair,  etc. 

Many  installations  have  been  built  up  piecemeal,  with 
the  result  that  there  are  several  different  service  en¬ 
trances  to  the  same  premises.  In  rectifying  such  con¬ 
ditions  industrial  and  commercial  establishments  would 
probably  secure  additional  benefit  from  a  lower  rate  if 
their  purchases  of  service  were  taken  at  one  location. 

In  office  and  commercial  buildings  electrical  distribu¬ 
tion  can  also  lie  improved  frequently.  High-voltage  ver¬ 
tical  distribution  is  a  new  move  in  tall  buildings  and 
should  receive  more  widespread  consideration. 

Poor  Power  and  Load  Factor  Costly. — Most  utilities 
are  rapidly  adopting  some  feature  in  their  rate 
schedules  to  stimulate  an  interest  on  the  part  of  the 
industrial  customer  in  |X)wer-factor  correction,  so  that 
action  at  this  time  would  place  industrials  immediately 
in  a  position  to  take  advantage  of  any  such  power  factor 
inducements  when  they  are  offered,  if  not  in  force  at 
the  present  time. 

Processes  requiring  heavy  power  demands  should  be 
arranged  in  such  sequence  as  to  increase  the  load  factor. 
Such  arrangement  reduces  the  cost  of  the  power  per 
unit  of  product  and  has  been  taken  advantage  of  by  the 
modern  factory  in  many  cases. 

Improved  Machinery  for  Production. — Judging  from 
the  backwardness  of  some  industries  in  electrifying, 
they  have  overlooked  the  value  of  a  thorough  study  of 
motorization  benefits.  But  even  some  highly  electrified 
plants  have  improperly  applied  control  apparatus  that  is 
preventing  best  utilization  of  electric  power  and  appar¬ 
ently  have  not  investigated  the  greater  ease  of  operation 
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and  reduced  maintenance  costs  available  by  substituting 
automatic  for  manual  contrt»l.  In  many  cases  the  re¬ 
arrangement  of  equipment,  permitted  with  electric  opera¬ 
tion,  will  improve  working  conditions  and  production. 

The  use  of  the  best  tools  which  can  be  obtained  for 
production  should  be  coupled  with  the  use  of  electricity 
for  motive  jXDwer.  Modern  tools  driven  by  electric  mo¬ 
tors  are  a  necessity  if  the  factory  is  to  keep  abreast  of 
the  times. 

Material-Handling  Facilities. — Modern  material-han¬ 
dling  devices  are  necessary  in  the  factory  to  speed 
up  production  and  reduce  the  time  required  for  trans- 
IHDrtation  of  raw  material  and  finished  products  from 
one  department  to  another.  Electric  cranes,  industrial 
trucks,  conveyor  belts,  gravity  conveying  tables  and  mod¬ 
ern  elevators  afford  a  variety  of  useful  applications. 

Industrial  Heating  Applications. — As  pointed  out  in 
the  January  18  issue  of  Electrical  World  the  in¬ 
dustrial  customers  of  just  fifteen  utilities  have  seen  fit 
to  use  electric  heat  for  industrial  processes  to  the  extent 
of  nearly  1.000,000,000  kw.-hr.  in  1928  and  the  usage 
has  increased  104  per  cent  in  four  years.  On  this  basis 
it  is  calculated  that  6,000,000,000  kw.-hr.  was  used  for 
such  processes  throughout  the  United  States  in  1929. 
One  large  manufacturer  of  electrical  equipment  esti¬ 
mates  that  there  are  now  500,000  kw.  in  resistance  type 
furnaces,  250,000  kw.  in  industrial  ovens  and  500,- 
000  kw.  in  miscellaneous  applications.  The  resistance 
furnaces  are  used  for  vitreous  enameling,  forging,  cera¬ 
mic  firing,  heat  treating  and  annealing.  This  manufac¬ 
turer’s  specialists  estimate  that  52.000,000  kw.  of  such 
ai)plications  are  economical  now,  and  the  Electrical 
World  calculated  in  1926  that  the  consumption  should 
attain  93,427,000,000  kw.-hr.  if  all  economical  applica¬ 
tions  then  available  are  made. 

Unsatisfactory  Lighting  Systems. — The  advantages  of 
better  lighting  in  the  factory  and  commercial  es¬ 
tablishment  are  almost  self-evident,  but  many  indus¬ 
tries  have  not  yet  taken  advantage  of  better  lighting  in 
order  to  decrease  spoilage,  increase  production  and  pre¬ 
serve  the  eyesight  of  the  workers.  The  field  in  this 
respect  is  almost  unlimited. 

Inefficient  Steam  Heating  Systems. — One  of  the 
greatest  sources  of  waste  in  industrial  and  commercial 
undertakings  lies  in  the  inefficient  use  of  steam  for  heat¬ 
ing.  This  applies  with  equal  force  whether  steam  is 
required  for  industrial  processes  or  only  building  heating. 
A  heating  survey  of  most  industrial  plants  would  be 
distinctly  profitable  to  the  managements  for  it  would 
indicate  many  places  where  steam  is  being  used  for  heat¬ 
ing  when  better  results  could  he  obtained  by  gas,  elec¬ 
tricity  or  oil.  Such  a  study  would  disclose  many  situa¬ 
tions  where  condensate  is  being  wasted  to  sewers  instead 
of  being  piped  back  to  the  lK)iler  room.  The  possibilities 
for  economies  in  this  direction  are  startling. 

Air  Conditioning  Aids  Business  and  Production.  —  By 
necessity,  textile  mills  have  used  conditioned  air.  and 
theaters  ^  have  found  it  advantageous  for  increasing 
jiatronage.  ( )ther  factories,  and  buildings  in  which  many 
people  congregate  or  work  will  find  benefits  in  condi¬ 
tioning  the  air.  as  some  hotels,  department  stores  and 
the  like  are  beginning  to  realize.  Provision  of  a  pro])er 


working  atmosphere  is  becoming  recognized  as  higlily 
important  for  increasing  production  as  well  as  preserving 
the  health  of  workers. 

Hazardous  Equipment. — In  the  press  of  industrial 
activity,  many  hazards  have  grown  up  and  it  might 
be  appropriate  for  industrial  concerns,  in  co-operation 
with  utilities,  to  study  conditions  with  a  view  toward 
correcting  dangerous  situations.  Some  of  these  hazards 
are  fire  and  explosion  hazards,  while  others  are  personal 
hazards.  Reference  is  made  to  such  things  as  danger¬ 
ously  located  and  improperly  designed  substations. 
Cranes  and  other  material-handling  equipment  used  in¬ 
doors  or  outside  may  develop  hazards  not  only  to  the 
life  of  enqdoyees,  but  to  the  continuity  of  electric  service 
sup])ly. 

Better  housekeeping  would  greatly  help  in  removing 
these  hazards.  Greater  attention  to  such  minor  items  as 
cleaning  windows,  lighting  equipment  and  the  prompt 
removal  and  disposal  of  refuse  would  likewise  be  bene¬ 
ficial. 

Consulting  Service. — Power  salesmen  of  utilities  can 
be  utilized  as  consultants  on  many  subjects.  These  men 
through  their  contacts  and  information  available  to  them 
can  help  industrial  customers  greatly.  Their  literature 
on  new  methods  or  processes  is  also  helpful. 

Lighting  engineers  are  quite  generally  employed  by 
utilities  to  recommend  to  industrials  ways  in  which  they 
can  obtain  the  greatest  amount  of  illumination  per  kilo¬ 
watt-hour  used.  This  is  a  type  of  service  which  can  lx? 
profitably  utilized. 

Advising  Proper  Rate  Schedule. — By  following 
closely  the  monthly  bills  of  industrial  customers  to  make 
sure  that  they  are  ojierating  on  the  |)roper  power  schedule 
and  advising  them  when  they  can  operate  to  better  advan¬ 
tage  on  some  other  schedule,  some  utilities  have  estab¬ 
lished  confidences  which  lead  to  mutual  advantages.  In 
some  cases  this  practice  has  made  a  marked  reduction 
in  some  customers’  costs  per  kilowatt-hour  and  reduced 
the  utility’s  revenue,  but  it  convinces  customers  that  the 
utility  is  watching  their  interests. 

Economic  Studies. —  \\’hen  the  situation  warrants  it. 
some  utility  companies  make  reports  containing  esti¬ 
mated  costs  on  electrifying  and  completely  rearranging 
production  equiiiment.  In  one  case  a  shoe  factory  which 
was  equipped  to  produce  400  dozen  ])airs  a  day  but  whose 
volume  had  dropped  approximately  75  per  cent  was 
greatly  assisted  by  the  utility  submitting  detailed  plans 
for  completely  rearranging  the  factory  to  produce  one 
hundred  dozen  pairs.  In  this  report  plans  were  sub¬ 
mitted  for  electrifying  it  and  putting  the  plant  on  a 
modern  basis  so  the  manufacturer  could  compete  in  the 
open  market.  From  that  time  on  this  manufacturer 
forged  ahead  and  more  than  doubled  his  capacity. 

These  few  practices  just  indicate  the  op])ortunities 
for  co-operation  between  utilities  and  industrialists  in 
modernizing  their  plants  so  they  can  utilize  the  seasonal 
slump  that  occurs  each  year  to  benefit  the  remainder  of 
1930,  as  well  as  in  the  future.  More  imixirtant  .still  i^ 
the  fact  that  such  work,  if  started  now,  will  .serve  t" 
maintain  the  buying  power  of  industries’  best  customer 
— American  labor.  The  advantages  to  be  derived  bv 
industrialists  and  utilities  from  such  betterments,  replace¬ 
ments  and  repairs  will  be  more  keenly  felt  than  ever 
l)efore,  but  realization  will  de])end  on  action  NOW. 
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Use  of  straw  indicator  and 
silhouette  drawing.  Field  inten¬ 
sity  measured  with  neon  tube 


Measuring 

Dielectric  Fields 


Ir  MAS  long  l)een  known  that  a  condition  of  electric 
stress  exists  adjacent  to  charged  conductors.  Faraday 
assumed  that  tubes  or  lines  of  strain  existed  in  the 
medium  and  Maxwell  gave  these  tubes  a  quantitative 
significance.  However,  excejit  for  simple  electrodes  such 
as  sjiheres,  theoretical  analyses  of  the  Faraday  lines 
become  difficult.  In  fact,  for  insulating  members  as  used 
m  practice,  the  dielectric  field  in  the  surrounding  air  is 
(luite  complicated  in  form,  hut  its  importance  cannot  be 
overestimated,  since  the  flashover  voltage  is  a  direct 
function  of  the  field  distribution.  Heretofore,  most 
methfwls  for  determining  field  direction  and  intensity 
required  the  use  of  a  dielectric  other  than  air  or  the 
insertion  in  the  field  of  objects  which  naturally  changed 
conditions  for  that  region.  The  method*  discussed  below 
seems  to  be  the  most  satisfactory  development  to  date. 

Just  as  a  magnetic  member  will  align  itself  longi¬ 
tudinally  in  the  magnetic  field  in  which  it  is  placed,  a 
cellulose  fiber  will  give  the  direction  of  the  dielectric 

itteilungcn  der  Hermsdorf  Schombury,”  Heft  19,  1925, 
Pofic  535 


By  M.  R.  MULHOTRA 

WcstinyhoHsc  Electric  Cr  Manufactiiriny  Company 


field  for  the  position  at  which  it  is  located.  Hence,  a 
hollow,  non-pithy,  lightweight  straw,  approximately  ^  in. 
diameter  by  1  in.  long,  is  mounted  on  a  small  wire  shaft 
inserted  through  its  center.  Mechanical  balance  and 
little  friction  are  of  prime  importance  for  quick  and 
accurate  response.  The  shaft  is  suspended  by  means 
of  strings  in  such  a  position  that  the  straw  lies  in  the 
plane  of  the  insulator  studied.  By  locating  the  straw  in 
successive  |X)sitions  between  one  electrode  and  the  other 
the  line  of  stress  may  be  followed  quite  accurately. 

The  simplest  means  of  recording  the  field  is  by  mak¬ 
ing  a  silhouette.  The  shadow  of  the  insulator  and  the 
indicating  straw  are  thrown  upon  a  large  sheet  of  paper 
or  a  blackboard.  Then  the  shadow  of  the  straw  is  traced 
as  it  is  moved  from  position  to  position  throughout  the 
field. 

Field  intensity  is  determined  by  means  of  a  neon  tube 
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Dielectric  fields  around 
nine-  and  three-unit 
insulators 


About  20  per  cent  of 
line  voltage  is  im¬ 
pressed  across  line  unit 
at  left;  about  30  per 
cent  at  right 


with  small  wire  electrodes,  for  which  the  voltage  where 
a  glow  appears  is  constant.  The  tube  is  suspended  in 
the  field  coincident  with  a  section  of  a  line  of  stress  as 
previously  determined  by  the  straw'.  The  voltage  re¬ 
quired  on  the  insulator  to  just  cause  the  tube  to  glow 
is  then  determined.  Successive  readings  are  taken  by 
moving  the  tube  along  the  flux  line  one  tube  length  at  a 
time,  until  the  complete  line  of  stress  has  been  traversed. 
In  this  way  the  voltage  distribution  along  this  particular 
line  is  obtained.  Experimental  readings  are  transferred 
readily  to  a  per  cent-of-total-impressed-voltage  basis. 

In  this  manner  the  intensity  distribution  along  several 
lines  of  stress  may  be  determined.  From  these  the 
equipotential  lines  can  be  drawn.  However,  a  distribu¬ 
tion  curve  on  one  or  two  flux  lines  is  usually  sufficient, 
since  the  equipotential  lines  always  cut  the  stress  lines 
at  right  angles.  By  extending  the  equipotential  lines  to 
the  insulator  the  voltage  distribution  along  its  surface 
is  obtained. 

The  results  of  the  field  determination  on  the  three- 
unit  stack  of  pillar  insulators  are  shown  above.  It 
is  seen  that  40  per  cent  of  the  total  voltage  appears  across 
the  line  unit,  with  30  per  cent  on  each  of  the  others. 

Tests  on  a  nine-unit  string  of  S^-in.  spaced  10-in.  di¬ 
ameter  suspension  insulators  gave  the  results  illustrated. 
In  this  case  nearly  20  per  cent  of  the  voltage  appears  on 
each  of  the  tw'o  units  nearest  the  line.  This  indicates 
that  there  is  considerable  room  for  improvement  in  the 
voltage  distribution  on  long  plain  strings. 

Field  studies  are  of  more  significance  in  connection 
with  such  api)aratus  as  bushings  and  lightning  arrester 
gaps,  where  the  nature  of  the  field  can  be  readily  con¬ 
trolled  either  by  the  design  of  the  elements  or  by  addi¬ 


tional  grading  devices.  However,  the  above  results  serve 
to  indicate  the  possibilities  of  dielectric  field  deter¬ 
mination  following  this  or  related  procedures. 

▼  ▼  ▼ 

Flashes  from  Attwill's  Forge* 

“I  am  inclined  to  question  the  desirability  of  granting 
the  commission  the  power  to  regulate  holding  companies 
as  to  their  ojieration  or  their  further  consolidation.  Such 
regulation  implies  a  certain  responsibility  for  them.  .  .  . 
It  might  l)e  well  to  force  all  securities  of  holding  com¬ 
panies  to  be  registered  under  the  “blue  sky”  act.  I  cannot 
see  any  purpose  in  attempting  to  regulate  holding  com- 
j)anies  as  though  they  were  public  utilities,  but  it  might 
be  well  to  make  contracts  between  holding  companies  and 
their  subsidiaries  .subject  to  commission  approval  before 
they  become  effective.  .  .  . 

“I  am  not  an  advocate  of  public  ownership  if  the 
private  companies  will  do  the  right  thing  for  us,  and  am 
disinclined  to  a  regulative  contract  between  the  com¬ 
panies  and  the  state  if  the  situation  can  be  met  in  any 
other  way.  I  doubt  the  wisdom  of  having  a  commission 
regulate  company  borrowings.  ...  I  do  not  like  to  see 
the  public  do  anything  that  it  can  get  some  one  else  to  do 
reasonably  and  efficiently.” 


*From  a  statement  by  the  Hon.  Henry  C.  Atticill,  cluiirnm 
Massachusetts  Department  of  Public  Utilities,  before  the  special 
legislative  committee  on  public  utility  control. 
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Budgeting  Reduces 
Operating  Ratio 

By  F.  B.  LEWIS 

rice- President  and  Assistant  General  Manager 
Southern  California  Edison  Company,  Los  Angeles,  Calif. 

The  plan  of  budgeting  operating  expenses  inaugu¬ 
rated  by  the  Southern  California  Edison  Company 
in  1924  has  not  only  reduced  operating  exjienses  but 
also  has  produced  greater  harmony  and  co-operation 
within  the  organization  and  between  departments.  What 
has  been  accomplished  by  the  writer’s  company  is  best 
illustrated  by  the  fact  that  the  ratio  of  operating  expense 

Comparison  of  Actual  Operating  Expenses 
with  Budgeted  Figures 

Showing  h(iw  remarkably  close  operating  costs  may  be  controlled 
by  the  operating  budget  plan. 

1928  1928  Difference 

Budget  Actual  in  per  Cent 

New  business  contracted)  (in  horse¬ 


power) .  291,000  293,000  0.68  over 

Grossrevenue .  $33,500,000  $34,516,000  3. 03  over 

Commercial  expense .  1,693,000  1,660,000  1 . 95  under 

Production  expense .  1,300,000  1,299,000  0.1  under 

Transmission  expense .  839,000  861,000  2  .6  over 

Distribution  expense .  1,804,000  1,802,000  0.1  under 

Utilisation  exi>ense. . . .  323,000  321,000  0.6  under 

Communication  expense .  115,000  112,000  2.6  under 

Total  expense .  $6,074,000  $6,055,000  0.32  under 


(iiGt  including  taxes  or  fuel)  to  gross  revenue  in  1923 
was  28.6  per  cent  and  in  1928  had  been  reduced  to  20.6 
per  cent.  This  in  spite  of  material  reductions  in  rates 
which  were  made  during  the  period  in  question  and 
which,  of  course,  reduced  gross  revenue. 

The  operating  budget  is  prepared  by  making  a  very 
careful  .study  of  the  operating  expenses  of  each  depart¬ 
ment  and  subdivision  thereof.  These  studies  are  made 
in  conjunction  with  the  superintendent,  station  chief  or 
district  manager  and  are  not  arbitrarily  set  by  a  higher 
tflicer.  When  agreed  upon,  the  studies  become  the  oper¬ 
ating  budget,  and  the  superintendent,  station  chief  or 
district  manager  understands  that  they  are  expected  to 
oiierate  without  exceeding  their  expense  budgets  so  fixed. 

In  a  similar  manner,  studies  are  made  of  revenue  that 
can  reasonably  lie  exjiected  from  the  various  classes  of 
business  in  each  district  or  division.  In  the  operating 
department  budgets  covering  both  operation  and  main¬ 


tenance  expenses  are  adopted  for  each  and  every  divi¬ 
sion  ;  viz.,  steam  generation,  hydro  generation,  substation, 
transmission,  distribution,  communication  and  meter.  In 
the  commercial  department  the  budget  covers  all  com¬ 
mercial  expenses,  such  as  meter  reading,  collecting,  book¬ 
keeping,  etc.,  for  each  district  office. 

The  operating  budget  is  split  in  accordance  with  the 
California  Railroad  Commission’s  classification  of 
accounts  and  each  station  chief  or  division  head  is 
allowed  a  given  sum  of  money,  by  accounts  and  by 
months,  to  carry  on  his  particular  operation.  Curves  or 
graphs  of  their  costs  are  made  up  by  the  various  station 
chiefs  and  division  heads,  by  months,  so  that  each  is  in 
a  position  to  know  at  all  times  how  he  stands  in  rela¬ 
tion  to  his  budget. 

To  illustrate  the  effectiveness  of  the  control  of  ex¬ 
penditures  so  that  the  actual  expenses  for  the  year  shall 
not  materially  exceed  the  budget  allowances,  and  to  show 
how  close  the  actual  accomplishments  are  to  the  estimates 
which  make  up  the  operating  budget,  it  will  be  seen  from 
the  accompanying  table  that  for  the  year  1928  actual 
expenditures  were  missed  only  0.32  per  cent  out  of  a 
total  operating  cost  of  $6,055,000. 


T  ▼  ▼ 


Dry  Air  Under  Pressure 
Makes  Sound  50-Kv.  Joints 

A  HYDRO-ELECTRIC  power  station  located  in  a 
zone  of  snow  avalanches,  in  Switzerland,  faced  the 
difficult  problem  of  carrying  the  output  of  its  four 
28,000-kva.  waterwheel  generators  3^  miles  down  to  the 
valley.  A  tunnel  was  blasted  through  the  solid  rock 
and  contains  lead-sheathed  cables,  sufficient  to  carry  the 
entire  output  of  the  generators.  To  avoid  excessive 
losses  and  minimize  the  copper  cross-section  the  poten¬ 
tial  of  each  three-phase  generator  is  raised  by  a  trans¬ 
former  to  50  kv.,  the  cables  being  designed  to  operate 
at  50/\/3  kv.  A  total  of  twelve  single-conductor  cables, 
three  per  generator,  are  provided. 

To  increa.se  the  reliability  of  these  high-tension  cables 
as  much  as  possible  the  paper  insulation  was  carefully 
graded,  so  that  nearest  the  copper  core  cable  paper  of 
highest  dielectric  strength  was  used,  tapering  off  in 
strength  in  five  steps  toward  the  sheath.  According 
to  the  description  in  the  November  22,  1929,  Bulletin  de 
r Association  Suisse  des  Electriciens,  the  cable  tunnel  has 
room  for  a  small  narrow  gage  storage  battery  locomotive, 


CABLE  JOINT  SPECIALLY  DEVISED  FOR  DAMP  INSTALLATIONS  (50  KV.) 


.Lead  shea-Ph  li^— imn^  ■!»  Lead  .s/eeve.  Soldered  Joint, 


\  'Paper  wrapper 

Filler  compound'  Copper  connector  'insulation 
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which  simplifies  iiis|)ection  and  affords  transportation 
from  station  to  the  valley.  Between  the  rails  of  this 
road  runs  a  brook,  the  water  of  which  is  deviated  at 
frequent  intervals,  to  wet  the  sand  in  which  the  twelve 
cables  are  buried.  This  keeps  the  cables  cool  and  helps 
heat  dissipation.  The  heavy  cables  could  not  be  manu¬ 
factured  in  more  than  3,000-ft.  lengths,  so  that  a  great 
many  splices  are  located  in  the  tunnel. 

The  splicing  of  50-kv.  cable  in  the  moist  atmosphere 
of  a  long  tunnel  was  another  problem  to  be  faced.  A 
satisfactory  solution  was  found  by  surrounding  the  splice 
length  of  the  cable  with  a  partial  cylinder,  into  which  a 
jxirtable  electric  air  compressor  fed  carefully  dried  air, 
keeping  the  winding  space  within  the  cylinder  at  about 
1^  lb.  per  square  inch  pressure.  A  heating  unit  at  the 
bottom  of  the  cylinder  kept  the  temijerature  within  the 
cylinder  at  a  considerably  higher  value  than  the  tunnel 
ambient.  The  finished  cable  transmission  line  was  tested 
for  one  hour  with  110-kv.  direct  current.  Measure¬ 
ments  under  full  load  of  310  amp.  indicated  that  these 
cables  have  a  loss  of  27.7  kw.  in  the  copper  and  8.0  kw. 
in  the  lead  sheath  j)er  kilometer  length. 

▼  ▼  T 

Light  and  Speedy 
Portable  Meter  Test  Set 

By  W.  L.  CARR 

Supervisor  of  Electric  Metering 
New  York  Potver  &  Light  Corporation,  Albany,  N.  Y, 

SPECIAL  attention  was  devoted  to  the  minimization 
of  weight  and  to  the  arrangement  of  load  steps  in 
order  that  the  iK)rtable  watt-hour  meter  test  set  for  field 
use  on  the  New  York  Power  &  Light  system  might  be 


as  satisfactory  as  possible.  A  well-known  manufacturer 
of  phantom  load  boxes  remodeled  one  of  the  extremely 
light-weight  tyq^e  in  accordance  with  our  suggestions. 

The  phantom  load  box  has  primary  connections  for 
either  115  or  230  volts.  The  secondary  leads  consist  of 
three;  one  to  the  common  terminal  of  the  test  meter 
(with  the  watt-hour  meter  in  series),  one  to  the  coil  of 
the  test  meter  used  for  the  “light  load”  readings  and  one 
to  the  coil  of  the  test  meter  used  for  the  “full  load”  read¬ 
ings,  with  a  tumbler  type  of  switch  mounted  on  the  phan¬ 
tom  load  box  closing  the  circuit  through  the  “light  load” 
coil  or  “full  load”  coil,  depending  on  its  position.  There 
are  two  light  load  steps  of  fixed  resistance ;  one  of  ^  amp. 
and  one  of  ^  amp.  rating. 

The  heavier  loads  for  the  normal  and  full  load  steps 
are  obtained  through  an  adjustable  carbon  pile,  the  cur¬ 
rent  being  read  on  a  small  indicating  ammeter  mounted 
in  the  phantom  load  casing.  The  ammeter  has  two  coils, 
both  in  the  full  load  circuit ;  one  has  a  20-amp.  scale,  but 
as  this  is  difficult  to  read  on  the  lower  portion  of  the 
scale  a  5-amp.  coil  is  connected  in  circuit  by  holding  down 
a  push  button,  giving  a  full  scale  reading  of  5  amp.,  thus 
permitting  loads  between  1  and  5  amp.  to  be  obtained. 
Loads  of  5  to  20  amp.  are  read  on  the  higher  scale. 

The  outfit  consists  of  a  metal-carrying  case,  19x8x9  in. 
(stock  type),  to  contain  all  the  test  equipment  and  tools. 
The  test  leads  between  the  test  meter  and  phantom  load 
are  left  intact  wdthin  the  case ;  the  leads  to  connect  to  the 
watt-hour  meter  are  very  flexible,  have  a  high  grade  rub¬ 
ber  insulation  and  have  clip  contacts  to  be  attached  at  the 
meter  or  test  block. 

The  outfit  is  well  liked  by  the  testers  and  the  number 
of  meters  tested  per  day  is  materially  increased  in  dis¬ 
tricts  that  have  one  or  two  meters  per  building,  the  con¬ 
dition  found  in  residential  sections  of  the  majority  of 
towns  and  cities.  At  least  two  additional  meters  per  day 
are  tested  using  this  outfit  as  compared  with  one  where 
the  test  meter  and  loading  device  were  carried  as  separate 
units  and  the  load  steps  slower  to  obtain. 

The  outfit  complete  weighs  approximately  24  lb.  and 
is  suitable  for  testing  meters  up  to  25  amp.  capacity. 


PORTABLE  SET  OFFERS  EXTREME  LIGHTNESS  AND  SIMPLICITY 
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No  need 
for  conflict 
between  trees 
and  wires 


Trimming 
Trees 


Without  Offending 


Nature  Lovers 


By  F.  A.  BARTLETT 

President  F.  A.  Rcirtlett  Tree  F Xpert  Company 


During  the  past  few  years  the  private  tree 
expert  companies  have  recognized  the  need  for 
molding  their  work  to  the  standards  of  scientific 
research.  Tree  research  laboratories  have  been  estab¬ 
lished  where  the  problems  of  tree  growth,  disease,  insect 
attack  and  physiological  disturbances  have  been  studied 
and  results  incorporated  in  the  work  which  is  being 
carried  on  to  preserve  and  perpetuate  shade  tree  growth. 

And.  now,  wherein  lies  the  scientific  viewpoint,  or  bet¬ 
ter  yet,  how  does  science  embody  its  precej)ts  in  the 
apparently  non-technical  process  of  “cutting  a  limb  off” 
in  line  clearance  ? 

Let  us  follow  a  crew  of  “dendricians"*  during  the 
course  of  one  working  day  of  a  line  clearance  program. 
We  are  on  a  typical  city  residential  street  where  the  limb, 
twig  and  leaf  growth  of  American  elm,  silver,  rock  and 
Norway  maple,  linden  and  sycamore  has  turned  and 
interlaced  about  the  overhead  systems  so  that  current 
outages  have  become  too  freciuent,  radio  reception  has 

*Term  used  to  indicate  persons  trained  in  tree  culture. 


l)een  annoyingly  disrupted  and  the  continuity  of  electrical 
distribution  seriously  impaired. 

From  the  view'point  of  the  utility  adequate  clearance 
must  f)e  secured.  From  the  viewjKiint  of  the  practical 
dendrician  clearance  must  be  secured  by  proper  pruning. 
Prom  the  viewpoint  of  science  clearance  must  be  secured 
by  proper  pruning  considered  on  the  basis  of  such  as  the 
relative  brittleness  of  different  species  of  trees,  water 
content,  sap  flow,  structural  strength,  rapidity  of  heal 
after  pruning,  susceptibility  of  wood  to  weathering, 
“checking”  and  rotting,  and  countless  other  factors. 

The  dendrician  coils  his  ro{)e,  throws  it  over  a  crotch 
high  in  the  tree  and  pulls  himself  up  to  the  point  where 
he  may  centralize  his  pruning  work.  Science  has  pro¬ 
hibited  the  use  of  spurs  in  climbing  iK'cause  each  hole, 
however  small,  made  by  the  ripping,  tearing  spur  point 
would  leave  an  opening  for  the  entrance  of  harmful 
diseases.  The  dendrician  by  virtue  of  his  training  knows 
that  the  use  of  spurs  on  “thin-skinned”  trees,  such  as 
silver  maple,  is  extremely  dangerous. 

His  pruning  oi)erations,  simple  in  scope  to  the  un- 
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ALTHOUGH  tree  trimming  is  re¬ 
sorted  to  by  utilities  only  when 
essential  to  prevent  interruptions  of 
service  or  extensive  overbuilding  or 
detours,  considerable  public  resist¬ 
ant  is  4tquently  encountered.  Two 
major  reasons  for  this  situation  seem 
to^exist: 

(l)  Some  companies  or  their 
right-of-way  representatives  do  not 


take  the  trouble  to  explain  to  ob¬ 
jectors  how  trees  may  affect  the  con¬ 
tinuity  of  service,  and  to  a  certain 
extent  cost  of  service.  (2)  Either  no 
attempt  is  made  to  preserve  the 
beauty  of  trees  trimmed  or  the  com¬ 
pany  does  not  impress  the  objectors 
with  the  fact  they  are  respecting 
their  love  of  nature  by  employing 
experts  in  tree  culture. 


trained  eye  of  the  lay  observer,  are  all  carried  on  with  a 
purpose  based  on  scientific  fact.  The  physiological 
structure  and  time  of  sap  flow  in  such  trees  as  maple 
and  ash  govern  the  extent  of  “heading  in”  which  may  Ix^ 
accomplished  with  these  particular  trees.  The  angle  at 
which  the  pruning  cut  is  made  must  be  carefully  calcu¬ 
lated.  It  must  neither  be  so  acute  as  to  throw  new 
growth  into  the  wires  nor  so  horizontal  as  to  form  a 
receptive  area  for  the  collection  of  moisture.  The  ulti- 


I  hereby  grant  the . Co. 

permission  to  do  such  trimming  on  my  trees  as  they 

deem  necessary  to  clear  the  wires  of  the . 

. at  no 

expense  to  me.  It  is  understood  by  both  parties  herein 
concerned  that  such  trimming  is  necessary  to  prevent 
interruptions  of  service  by  leakage  of  electricity  or 
breaking  of  wires  by  trees  and  branches. 

Date 

Xamf. . 

.\UI)RE.SS .  . . 


Public  good-will  will  be  strengthened  by 
securing  trimming  permission 


mate  growth  of  the  tree  must  be  definitely  decided  and 
this  is  governed  by  the  scientific  principles  of  cellular 
multiplication. 

Different  trees  present  varying  problems  in  such  phases 
of  public  utility  clearance  as  shaping.  Preserving  the 
symmetrical  natural  top  of  the  tree  while  removing 
im|K*ding  growth  is  a  task.  For  instance,  “sweeping”  the 
to])s  of  maples  results  in  no  malformation ;  the  tree  soon 
regains  its  natural  contour  (on  a  reduced  scale,  of 
cour.se),  hut  the  American  elm  would  he  sadly  marred  by 
any  solid  cutting  across  its  top.  The  limb  growth  of  the 
elm  is  indeed  peculiar,  and  “staggered”  pruning,  involv¬ 
ing  the  cutting  of  key  limbs,  must  be  the  i)rogram  if 
the  top  is  to  be  lowered  without  destroying  the  graceful 
vase-like  shape. 

Pruning  on  elms,  oaks  and  other  “high-headed”  trees 
must  l)e  carried  on,  in  most  cases,  to  lift  the  ultimate  tree 
growth  definitely  above  the  wires,  while  on  the  “low¬ 
headed”  trees,  such  as  Norway  maple.  Oriental  plane, 


etc.,  pruning  is  based  on  the  ultimate  growth  of  the  trees 
below  the  wires. 

In  any  program  of  line  clearance  the  dendrician  brings 
his  scientific  training  to  bear  on  the  problem  to  the  benefit 
of  the  municipality,  the  latter  term  being  used  in  its  sense 
of  a  communal  group  of  tree  lovers  who  are  users  of 
electricity.  Besides  obtaining  the  permission  of  the  ])rop- 
erty  owner  to  trim,  he  is  ready  to  give  any  immediate 
suggestion  as  to  the  condition  or  needs  of  the  tree.  In 
this  way  he  is  doing  much  to  strengthen  the  good  will 
between  the  utility  and  the  customer.  When  the  program 
of  clearance  is  covered  with  systems  used  by  such  organi¬ 
zations  as  the  Wayne  County,  Michigan,  Board  of  Road 
Commissioners  and  the  clearance  itself  is  being  carried 
out  by  dendricians  trained  in  the  principles  of  tree  growth 
the  element  of  public  good  will  is  doubly  protected. 

Also,  and  this  is  particularly  true  in  the  Eastern  states, 
municipal  tree  wardens  are  devoting  more  of  their  time 
to  the  science  of  tree  care.  Building  up  an  active  and 
aggressive  good  will  between  the  tree  warden  and  the 
utility  depends  entirely  on  the  only  factor  by  which  the 
former  may  gage  the  worth  and  safety  of  utility  clear¬ 
ance — is  it  based  on  correct  scientific  principles  ?  The  tree 
warden  is,  and  righly  so,  a  sovereign  where  the  treat¬ 
ment  of  town  or  city  trees  is  concerned.  Where  the 
utility  is  concerned  only  with  hasty  trimming  at  any 
horticultural  cost  will  he  found  a  decided  antipathy 
toward  clearance  activities;  where  the  utility  not  only  is 
sincere  in  its  desire  to  co-operate  with  a.  sane  tyi)e  of 
clearance  hut  goes  one  step  further  and  places  at  the 
disposal  of  tree  wardens  the  facilities  of  modern  science, 
little  opposition  will  he  encountered  to  l)alk  necessary 
tree  trimming  for  lessening  of  service  interference. 

▼  ▼  ▼ 

To  Our  Salesmen: 

Never  try  to  sell  anything  yon  don*t 
believe  in  yourself.  If  you  have  not 
the  firm  conviction  in  your  own  mind 
that  what  you  are  trying  to  sell  will 
benefit  the  customer,  you  do  the  cus¬ 
tomer  and  yourself  an  injury  if  you  try 
to  put  it  over. 

P.  S.  ARKWRIGHT, 

President  Georgia  Power  Company. 
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Timing  Opening 
of  Breaker  Contacts 

By  H.  T.  SUTCLIFFE 

Assistant  Engineer  Pacific  Gas  c'r  Electric  Company 

IX  CARRYING  out  routine  tests  sj^ecial  methods  or 
apparatus  are  sometimes  advantageous  to  save  time 
or  secure  results  that  would  be  difficult  to  obtain  other¬ 
wise.  For  example,  a  number  of  110-kv.  and  220-kv. 
breakers  on  this  system  utilize  high-speed  arcing  contacts 
which  require  periodic  adjustments  to  insure  satisfac¬ 
tory  and  simultaneous  ojieration.  It  was  found  that  the 
action  of  these  contacts  in  air,  with  the  breaker  manu¬ 
ally  operated,  was  not  a  reliable  index  to  their  operation 
under  service  conditions.  Accordingly  a  device  was 
developed  for  testing  and  recording  the  relative  travel 
of  these  arcing  contacts  before  parting  and  the  position 
at  which  they  parted,  with  the  breaker  full  of  oil  and 
operated  electrically. 

Briefly,  this  device,  which  is  shown  in  an  accompany¬ 
ing  illustration,  consists  of  a  drum  driven  through  a  gear 
and  pinion  by  the  operation  of  the  breaker  mechanism. 
On  the  drum  are  placed  two  blank  letter-sized  sheets  of 
paper  with  a  carbon  paper  between  them.  The  drum 
revolves  about  three-quarters  of  a  turn  while  the  switch 
is  traveling  from  full  closed  to  full  open  position,  or 
vice  versa,  the  record  being  drawn  by  a  stylus  which  is 
normally  held  against  the  drum  by  a  spring,  but  with¬ 
drawn  from  contact  by  the  energizing  of  a  solenoid.  It 
can  be  held  away  by  means  of  a  latch  when  changing 
charts,  etc.  In  order  to  prevent  overlapping  of  the 
records  left  by  the  stylus  during  successive  operations 
its  solenoid  is  moved  across  the  face  of  the  chart  by  a 


Stylus  indicate  whether  breaker  contacts 
o^n  simultaneously 


ratchet  screw  driven  from  the  drum,  moving  approxi- 
niateiy  in.  to  the  right  for  each  operation. 

In  addition  there  has  been  provided  a  single-pole, 
double-throw  switch  for  o|:)erating  the  circuit  breaker 
electrically  during  the  test,  a  main  control  switch  for 
de-energizing  the  test  equipment,  a  small  relay  used  to 
operate  a  cycle  counter  when  actual  operating  time  is 
required  and  suitable  leads  for  making  connection  to  the 
control  source  at  the  breaker  oi)erating  mechanism.  All 


C  phase  B  phase  A  phase 

Bt/S  Line  Bus  Lirte  Bus  Line 


Timing  device  chart  indicating  delay  in 
opening  of  individual  phase  contacts 


The  dots  at  A  are  made  by  oiiening  the  control  switch 
momentarily  in  order  to  check  the  full  closed  position  of  the 
breaker.  As  the  breaker  is  tripped  and  travels  from  the 
closed  toward  the  open  position  a  point  B  is  reached,  at 
which  the  arcing  contact  under  test  parts,  resulting  in  the 
large  dot  shown.  A  slight  rebounding  of  the  stylus  explains 
the  smaller  following  dot  and  the  record  is  then  continued 
as  a  line  until  the  full  open  position  is  reached  at  C.  As  the 
breaker  is  then  closed,  the  line  is  continued  back  to  D,  at 
which  point  the  circuit  breaker  contact  again  closes.  Full 
closed  position  is  reached  and  checked  again  at  A.  It  will 
be  noted  that  three  tests  are  taken  for  checking  purposes 
on  each  contact  in  the  breaker.  From  the  chart  shown  it 
was  determined  that  the  contacts  in  .4  and  B  pha.se  tanks 
were  ojjening  prematurely,  while  the  contacts  on  C  phase 
w'ere  oi)ening  quite  .sati.sfactorily  and  practically  together. 


of  the  part.s  are  mounted  on  a  base  supported  by  a 
bracket  bolted  to  the  breaker  tested. 

The  driving  gear  is  bolted  and  keyed  to  the  end  of 
the  semaphore  shaft.  Connection  is  made  to  the  cross¬ 
head  in  one  tank  of  the  breaker  by  means  of  a  spring 
clip  which  is  tapped  and  mounted  on  the  end  of  a  wotxl 
rod.  This  is  lowered  into  the  switch  and  the  clip  slipped 
over  the  cross-head,  after  which  the  rod  is  unscrewed 
and  withdrawn.  A  lead  attached  to  the  clip  is  brought 
to  the  test  device  and  another  lead  is  carried  from  one 
or  the  other  of  the  terminal  bushings,  depending  on  which 
arcing  contact  is  unfler  test.  The  arcing  contact  is  thus 
connected  in  series  with  the  solenoid  controlling  the 
stylus,  so  that  when  the  contact  parts  the  stylus  is  relea.sed 
and  makes  a  mark  on  the  moving  paper  corresponding 
to  the  position  of  the  breaker  mechanism  when  the  part¬ 
ing  occurs. 

The  above  reproduction  of  an  actual  chart,  show's 
the  resulting  record.  This  record  supplies  information 
which  could  not  be  obtained  otherwise.  It  is  invaluable 
in  making  the  necessary  adjustments  and  can  be  filed  for 
future  reference. 


ELECTRICAL  WORLD  :  A  McGraw-Hill  Publication  :  JANUARY  25,  1930 

—  207  — 


Let's  Eliminate 
Unnecessary  Street  Posts 

By  J.  R.  CRAVaTH 

Coiisultiiiff  Illuminating  Ilngincer,  San  I'raitcisco,  Calif. 

IT  HAS  been  many  years  since  power  and  signal 
system  wires  have  gone  underground  on  tlie  ]>rincipal 
streets  of  our  largest  cities ;  trolley  wires,  of  course, 
}»eing  the  exception.  As  far  as  overhead  wires  are 
concerned  the  air  has  been  cleared  on  such  thoroughfares. 
Nothwithstanding  this,  it  appears  that  only  eternal 
vigilance  can  keej)  such  .streets  from  being  cluttered  u]) 
unnecessarily  by  posts  or  standards  of  various  kinds. 
These  various  iK)St.s  usually  all  represent  im])ortant  public 
imj)rovements.  We  would  not  be  without  the  services 
for  which  they  were  erected.  However,  there  is  a  woeful 
lack  of  co-o]K‘ration  and  co-ordination  in  the  design  and 
execution  of  street  improvements  involving  the  erection 
of  |K)sts,  and  the  worst  offenders  are  likely  to  be  the 
very  ones  who  years  ago  bad  the  most  to  say  about  clear¬ 
ing  the  streets  of  overhead  wires,  namely,  the  municii^al 
authorities  and  city  ])lanners. 

On  one  corner  of  a  street  intersection  in  a  We.stern 
city  there  are  five  ])o.sts  or  standards  of  various  kinds, 
not  including  fire  hydrants.  Hut  for  the  unfortunate  fact 
that  co-oi>eration  had  gone  far  enough  in  this  case  so 
that  the  lighting  standards  and  trolley  poles  had  been 
combined  in  a  most  ])leasing  way  (so  much  so  in  fact 
that  this  street  has  a  national  reinitation  for  its  lighting), 
there  would  have  been  six  ]x).sts  at  this  corner.  In  this 
particular  case  the  chief  offender  was  the  city  govern¬ 
ment.  Traffic  signals,  street  names,  fire  alarm  boxes, 
etc.,  are  all  set  up  as  if  l)elonging  to  separate  and  ho.stile 
intere.sts  instead  of  different  branches  or  bureaus  of  one 
city  government.  There  is  nothing  excejitional  about 
this  situation.  It  is  cited  merely  as  a  striking  concrete 
example. 

Such  a  multiplicity  of  jiosts  at  each  corner  is  of  course 
unnecessary  and  absurd.  It  is  confusing  to  strangers, 
unsightly  and  unnecessarily  ex|XMisive.  The  remedy  lies 
in  a  co-operative  spirit  and  a  determination  on  the  part 
of  all  concerned  to  plan  ahead  and  kee])  the  street  as 
clear  as  ]x)ssible. 

Complications  of  joint  ownership  and  selfish  motives 
furnish  the  reasons  for  non-co-oi)eration  in  a  thing  of 
this  kind.  In  many  cases  it  is  easier  for  those  inomoting 
a  project  to  spend  more  of  other  ])eo))le’s  money  and 
put  up  indei)endent  i)osts  than  to  go  through  the  negotia¬ 
tions  and  planning  to  consolidate.  Manufacturers  of 
street-lighting  eciuipment  often  are  most  active  ])ro- 
moters  of  new  ])rojects.  As  these  intere.sts  receive  more 
gross  business  out  of  a  street-lighting  job  than  any  others 
it  naturally  follows  that  they  can  afford  to  sikmuI  more 
to  make  a  sale  than  any  others. 

Some  of  our  ]xist  manufacturers  realize  that  in  the 
long  run  their  interests  will  be  best  served  by  having 
a  few  well-designed  i)osts  on  a  street  rather  than  a 
multii)licitv  of  small  poles  of  motley  apix*arance  and  are 
putting  forth  creditable  effort  to  bring  that  about. 
Nevertheless,  the  tendencies  in  the  ])ast  have  (]uite 


naturally  been  for  the  post  salesman  to  endeavor  to  get 
as  much  iron  or  concrete  on  the  street  as  ix)ssible  and 
avoid  the  complications  and  delay  and  possible  loss  of 
the  job  by  attempting  to  bring  all  parties  together  in  the 
interest  of  simplification. 

Considering  the  number  of  elements  that  are  working 
to  make  the  course  of  least  resistance  lead  to  an 
unnecessary  multiidicity  of  jwsts  in  our  streets,  it  should 
be  evident  that  this  course  of  least  resistance  can  be 
changed  only  by  a  determination  on  the  part  of  all  con¬ 
cerned  to  work  toward  simplicity  rather  than  toward 
multiplicity. 

▼  T  T 


Industrial  Substation 
Fits  Unused  Corner 

IN  A  Massachusetts  factory  where  space  is  at  a  ])re- 
mium  on  account  of  a  passing  roadway,  a  small  stream 
and  an  irregular  lot,  an  industrial  substation  for  re¬ 
ceiving  and  transforming  purchased  ]X)wer  was  built  at 
a  corner  of  tbe  mill  overlooking  the  waterway.  Standard 


Industrial 

substation 

made  of 

standard 

structural 

steel 


structural  steel  columns  and  angles  were  employed,  witli 
reinforced  concrete  column  foundations  and  a  ])latforin 
of  the  latter  material  for  transformer  mounting.  Simple 
angles  and  channels  without  bracing  carry  the  insulators 
and  airbreak  switches  for  the  incoming  line,  the  short 
high-tension  bus  and  also  the  fuses  above  the  trail?' 
formers.  The  economy  of  material  resulting  from  tin? 
simplicity  of  structural  design  is  apparent. 
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Low  vs.  High  Wattage 


By  HARRY  A.  WILLIAMS 

Entfinccr  Hynes  t'o.r  Elec  trie  Corporation 


CONSIDERABLE  controversy  has  occurred  re¬ 
garding  the  merits  and  demerits  of  the  high- 
wattage,  small-storage  and  low-wattage,  large- 
storage  types  of  electric  water  heaters  and  many 
arguments  have  been  ])resented  for  each  tyjx*.  It  is. 
however,  generally  agreed  that  to  give  satisfactory  serv¬ 
ice  to  the  user  a  heater  must  possess  the  following 
characteristics  ; 


1.  The  load  characteristics  and  demand  must  be 
such  that  the  utility  can  supjdy  electric  current  at  a 
cost  comjiarable  with  other  fuels. 

2.  'I'he  heater  must  have  reasonably  rapid  re- 
cui)eration. 

3.  'I'he  storage  capacity  must  be  sufficient  to  care 
for  the  greatest  single  draw  of  water  desired. 

4.  'I'he  cost  of  the  heater  plus  the  cost  of  installa¬ 
tion  mu.st  be  within  the  limits  that  the  customer  is 
willing  to  ])ay. 

.S.  'I'he  installation  should  be  free  from  control 
devices  which  restrict  the  su])ply  of  hot  water  or 
which  may  fail  in  service. 


One  of  the  princii)al  advantages  of  the  low-watt.age 
heater  is  that  it  gives  a  large  i)ro])ortion  of  night-time 
load.  'I'his  is  ])articularly  the  ca.se  where  more  than  one 
heating  element  is  used,  since  the  ui)])er  element  will  cut 
off  when  the  heater  is  ])artly  full  of  hot  water,  leaving 
the  lower  element  to  com])lete  the  heating.  Due  to  the 
necessarily  rajdd  recu})eration  of  a  .small  ca])acity  tank 
e(|iiipj)ed  with  a  high-wattage  heating  element  the  re¬ 
cuperation  is  accomjdished  within  an  hour  from  the  time 
of  drawing  water.  'I'his  eliminates  the  |M).ssibility  of 
night-time  load. 

I  he  accom])anying  chart  shows  the  comjiarative  loads 
obtained  from  various  types  of  water  heaters.  By  adding 
up  the  components  of  each  load  we  find  that  the  electrical 
energy  used  during  the  on-peak  ]K*riod  is  as  follows: 


•al. 

K\v. 

CcMif  rol 

Kw.-Hr. 

18 

5 

.Single 

8.85 

30 

U 

Dual 

6,75 

60 

1 

Dual 

5  25 

In  addition  to  the  large  amount  of  night-time  use  the 
low-wattage  heater  does  not  recpiire  a  large  increase 


Water  Heater 

% 


Comparative  demands  of  different  type 
water  heaters 

The  ehaded  portion  represents  the  average  period  of  utility  peak  load.  Tba 
black  portion  represents  the  intensity  and  duration  of  the  heater  load. 

Cold  water  supply  50  deg.  F. 

Heated  water  temperature  150  deg.  F. 

.Average  daily  use  of  hot  water  per  family,  50  Kal. 

.Average  consumption  of  hot  water  as  follows: 


Per  Cent 

C.al. 

Morning . 

(7:30  to  10:30  a.m.l 

30 

etjuala  15 

gal.  drawn 

at  7:30,  8:30,  9:30  and  10:30 

a.ni. 

Nu«>n . 

21  gal.  drawn 

( 1 2  to  1  p.m.) 
at  12  noon  and  1  p.m. 

10 

equala  5 

l■:arly  evening . 

2}  rak  drawn 

( 5  to  7  p.m.) 
at  5,  6  and  7  p.m. 

15 

e<|ualN  7  k 

Kvening. .  . 

(8  to  10  p.m.l 

45 

eriuala  221 

7 i  gal.  drawn  at  8.  9  and  1 0  p.m. 

100 

50 

in  the  cajiacity  of  the  service  transformers  or  heavier 
wiring  from  the  transformer  to  the  house. 

'I'he  high-wattage,  small-ca])acity  heater  appeals  to  the 
small  user  of  hot  water.  'I'his  is  a  stumbling  block, 
since  the  small  use  of  current  results  in  a  very  high 
])roportion  of  fixed  charges  against  the  heater  and  the 
amount  of  current  consumed  and  paid  for  will  not  lie 
great  enough  to  absorb  these  fixed  charges.  It  follows, 
therefore,  that  this  small  user  must  be  served  either  at 
a  higher  rate  or  else  at  a  loss. 
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In  the  high-wattage,  small-capacity  type  of  water 
heater  there  is  no  advantage  in  dividing  the  heating  ele¬ 
ment  into  two  or  more  circuits,  since  a  draw-off  of  10 
gal.  of  hot  water  will  bring  all  the  stages  of  heat  on 
practically  simultaneously.  With  the  low-wattage,  large- 
capacity  heater  the  use  of  more  than  one  heating  element 
is  a  decided  advantage,  since  draws  of  10  gal.  of  water 
will  not  cause  the  upper  element  to  be  cut  on  and  the 
recuperation  will  be  accomjdished  by  means  of  the  lower 
element  only.  In  case  a  large  enough  draw  has  been 
made  to  cause  both  elements  to  cut  on  the  upper  one 
will  cut  off  when  the  tank  is  partly  heated,  leaving  the 
lower  element  to  finish  the  heating.  This  gives  a  pro¬ 
longed  load  and  is  largely  responsible  for  the  large  pro- 
|)ortion  of  night-time  load  obtainable  with  a  low-wattage 
heater.  Naturally,  a  heater  consuming  a  large  proportion 
of  night-time  load  merits  a  lower  rate  on  account  of  the 
smaller  share  of  fixed  charges  chargeable  against  it. 

The  low-wattage  heater  has  proved  its  position  as  a 
load  builder  and  as  one  which  cati  be  served  at  a  low 
jirice.  Under  ideal  conditions  high  wattage  may  give 
a  good  load  factor,  but  exjierience  has  shown  that  when 
these  conditions  change  the  utility  is  saddled  with  a  lot 
of  heaters  which  must  be  served  at  a  loss  unless  it  is 
possible  to  increase  the  rates,  with  the  consecptent  diffi¬ 
culties  and  customer  dissatisfaction. 

In  rural  communities  the  distribution  network  and 
service  transformers  are  comparatively  light  and  usually 
are  not  callable  of  handling  the  heavy  loads  imposed  by 
high-wattage  equipment.  If  it  is  necessary  to  replace 
the  network  and  transformers  in  order  to  serve  these 
heaters  the  investment  is  prohibitive.  On  the  other  hand, 
low-wattage  heaters  (1  to  1^  kw.)  can  usually  be  con¬ 
nected  on  without  any  change.  It  has  been  the  writer's 
experience  that  the  30-gal.  capacity  rated  at  1-^  kw.  will 
serve  from  90  to  95  ]>er  cent  of  the  families  using  electric 
water  heaters. 

Many  electric  water  heaters  are  not  sold  to  new  homes, 
but  to  homes  where  electric  wiring  has  been  installed 
for  some  time.  Low-wattage  heaters  can  usually  be  con¬ 


nected  onto  these  lines  without  change,  but  high-wattage 
heaters  frequently  require  a  heavier  service  entrance. 
The  cost  of  these  changes  will  often  prevent  the  sale  ot  a 
water  heater  if  the  customer  is  required  to  pay  them. 
If  the  utility  absorbs  these  charges  they  must  be  paid 
for  through  a  higher  rate. 

The  use  of  high- wattage  heaters  frequently  requires 
the  installation  of  a  doublt-throw  switch  between  the 
range  and  the  water  heater  in  order  to  prevent  excessive 
loading  of  the  service  transformer,  etc.,  and  the  use  of 
such  a  switch  often  prevents  rapid  recuperation  of  a 
small-capacity  tank  at  times  when  rapid  recuperation  is 
most  necessary.  One  of  the  principal  objections  to 
the  small  tank  is  that  the  hot  water  supply  will  fail 
sooner  when  large  draws  of  hot  water  are  required,  and 
if  immediate  recuperation  is  not  possible  the  customer 
will  be  without  hot  water.  Large  storage  capacity  (30 
to  60  gal.)  eliminates  this  necessity  of  rapid  recuperation 
and  provides  an  ample  reserve  of  hot  water  to  draw  on. 
Where  low  wattage  is  used  in  conjunction  with  large 
storage  capacity  recuperation  can  take  j)lace  at  any  time, 
since  load-limiting  devices  are  not  necessary. 

Experience  of  others 

The  Elfxtrical  World  recently  published  the  James 
H.  McGraw  prize  pai)er  “The  Electric  Water  Heater,” 
by  H.  Geo.  D.  Nutting.  In  this  paper  Mr.  Nutting  abiy 
points  out  the  advantages  derived  from  the  use  of  low- 
wattage  equipment  and  gives  figures  to  show  that  bnv- 
wattage  heaters  can  be  profitably  served  at  a  low  rate 
without  increasing  the  investment  in  substations  and  dis¬ 
tribution  network,  with  the  possible  exception  of  increase 
in  the  capacity  of  service  transformers. 

He  further  points  out  that  high-wattage  heaters  have 
the  disadvantage  that  it  is  usually  necessary  to  increase 
the  size  of  the  entrance  switch,  which  usually  costs  about 
$50,  so  that  the  over-all  cost  of  the  heater  installation  is 
somewhat  increased  over  the  cost  of  the  1-kw.  installa¬ 
tion,  which  will  usually  not  exceed  $10.  In  this  connec¬ 
tion  Mr.  Nutting  does  not  mention  the  additional  cost 


T  ▼  T 


The  Unknown  Toilers 

ONLY  in  the  last  great  war  do  we  find  a  tendency  to  look  beyond 
the  Generals,  to  the  front  line  trenches,  where  we  find  the  unknown 
soldiers  whom  the  world  has  enshrined  in  its  heart  as  symbolic  of  the 
work  and  life  of  the  common  soldier  in  the  ranks. 

I  think  science  needs  to  recognize  in  somewhat  the  same  way  the 
unknown  toilers  in  our  lalxjratories  and  shops,  who,  without  any  special 
recognition,  add  item  by  item  to  the  inventions,  until  the  first  crude 
expression  of  an  invention  becomes  the  i^rfect,  completed,  useful 
article  of  every-day  life.  But  we  need  not  erect  literal  monuments  to 
the  unknown  contributors  to  the  electrical  art,  because  their  monu¬ 
ments  are  all  about  us. 

Without  the  innumerable  contributions  of  unknown  men  not  a  single 
modern  art  would  l)e  of  much  practical  value  today.  In  other  words, 
the  contributions  of  the  many,  unknown  though  they  may  be,  are  more 
important,  in  my  mind,  than  the  contributions  of  the  few,  which  are 
so  w'ell  known. 

A.  W.  ROBERTSON, 

Chairman  li'cstinghouse  Electric  S’  Manufacturing  Company 
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of  iervice  transformers  when  serving  5-kw.  heaters,  but 
this  is  an  item  which  will  further  increase  the  cost. 

i  owarcl  the  end  of  the  paper  Mr.  Nutting  maintains 
that  if  it  is  feasible  to  prevent  washday  from  coming  on 
the  system  peak  that  the  diversity  factor  of  5-kw.  water 
heaters  can  be  close  to  5  to  1.  How  close  the  diversity  can 
he  to  this  figure  is  not  known,  but  basing  calculations  on 
the  ideal  5  to  1  diversity  he  shows  that  the  cost  to  serve 
a  5-kw.  heater  even  under  these  conditions  is  over  25 
per  cent  greater  than  to  serve  a  1-kw.  heater  which  is 
operating  under  ordinary  conditions. 


▼  T  T 

Two  Aids  to  Better  Welding 

ONE  l)afifling  problem  in  electric  welding  has  been  to 
find  some  way  of  reducing  the  time  required  to 
recover  full  open-circuit  voltage  after  a  short  circuit. 
The  quicker  this  recovery  the  more  nearly  will  voltage 
changes  in  the  machine  follow  the  voltage  changes  of  the 
arc.  The  net  result  is  an  easier  operating  arc,  which 
means  more  work  w’ith  less  fatigue  and  effort. 

The  research  laboratories  of  the  Lincoln  Electric 
Company.  Cleveland.  Ohio,  began  work  on  this  ]iroblem 
in  ]‘124  and  reports  that  a  commercial  solution  will  be 
available  in  the  not  too  distant  future. 

In  all  single-operator  welding  machines  now  on  the 
market,  the  Lincoln  comj^any  ])oints  out,  there  must  be 
some  method  of  reducing  the  o])en-circuit  voltage  of  the 
machine  to  the  varying  voltage  demanded  by  the  arc. 
This  may  be  accomplished  by  utilizing  armature  reaction, 
varying  series  field  or  any  one  of  a  dozen  or  so  other 
methods.  In  effect,  however,  the  results  are  similar,  one 
magnetic  field  of  some  kind  opposes  another.  When  two 
magnetic  fields  are  in  proximity  the  well-known  trans¬ 
former  action  occurs.  As  a  result,  a  w'elding  machine 
will  not  ordinarily  adjust  itself  to  the  changes  in  the 
voltage  of  the  arc  as  quickly  as  it  could  if  the  internal 
transformer  action  were  eliminated. 

To  illustrate,  consider  the  upper  oscillogram,  which 
shows  the  time  required  for  the  voltage  to  recover  from 
zero  or  short-circuit  value  to  95  per  cent  of  the  final 
V(»Itage  in  one  of  the  standard  machines  now  on  the 
market.  If  the  transformer  effect  which  retards  this 
recovery  can  be  nullified  inside  of  the  machine  the  result 
would  be  materially  better. 

Exi)eriments  have  shown  the  possibility  of  inserting 
in  the  arc  circuit  a  device  which  will  produce  effects 
similar  to  those  produced  in  the  machine  by  the  trans¬ 
former  action  of  the  double  winding  on  the  pole  pieces, 
e.\ce])t  that  the  effect  will  be  in  the  opposite  direction, 
thus  nullifying  the  original  transformer  action.  The 
lower  oscillogram  shows  the  results.  It  will  be  noted 
that  the  length  of  time  for  the  voltage  to  rise  from 
wo  nr  short-circuit  value  to  95  per  cent  of  its  final 
voltage  is  very  much  reduced. 

Ordinarily  when  a  welding  machine  is  short  circuited 
the  ii  tantaneous  short-circuit  current  will  immediately 
nse  to  a  considerable  higher  value  than  is  desired  for  the 
l)est  v  elding  operation.  In  ordinary  welding  with  the 
nietall'c  arc  the  machine  is  being  short  circuited  inter- 


a  /  VO !  fag  e  93  volts 


Current 
160  amperes 


95^0  of  final  | 
m  0.54  Second  ^ 


'■/o/ls 


0  Volts  and 
Current 

A 


60  Cycles- 


Fma!  voltage  9!  volts^ 


95*^0  of  final 
in  0.03  second 


Current  J60  amperes 


''  Volts 


0  Volts  and 
current  s 


SO  Cycles  s 


Voltage-recovery  time  reduced  from  0.54  to 
0.08  second  by  new  welding  machine 


mittently  from  perha])s  15  to  30  times  ])er  second  by 
globules  of  molten  metal  touching  both  the  electrorle  and 
the  work.  These  peaks  of  current  occurring  at  short 
circuit  cause  considerable  higher  heat  loss  in  these  molten 
globules  than  is  desirable,  causing  the  globules  to  boil 
or  explode.  The  welding  operator  calls  this  “spatter." 

By  nullification  of  the  transformer  effect  the  over¬ 
shooting  of  the  current  at  the  time  of  making  a  short 
circuit  is  refluced  and.  experiments  show,  made  almost 
zero. 

The  deductions  drawn  are  the  result  of  an  exhaustive 
study  of  arc  characteristics,  conducted  over  a  period  of 
years. 
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COLOR  LIGHTING 

Becomes  Interior  Decoration 


PROMISE  of  a  wholly  new  lighting  art  is 
the  ambitious  |X)ssibility  of  the  installation 
in  the  recently  oi)ene(l  ballroom  of  the  St. 
George  Hotel,  Brooklyn,  N.  Y.  Interiors  of 
assembly  rooms,  offices,  homes  and  theaters  are 
susceptible  to  this  treatment.  Exteriors  of  build¬ 
ings  may  likewise  he  painted  with  light. 

Plain  walls,  devoid  of  windows  or  any  visible 
ceiling  or  wall  fixtures  and  finished  in  flat  white, 


sui)ply  the  surface  upon  which  colors  and  geo¬ 
metric  motifs  may  he  formed.  It  is  estimated 
that  ICXI.OOO  variations  are  possible  in  the  illumi¬ 
nating  effects.  Green,  blue,  white,  amber,  red. 
brown,  alone,  in  combination,  in  waves,  in  spot 
concentration,  dull  or  bright,  may  be  secured  at 
the  touch  of  the  operator,  whos6  remote-control 
board  becomes  a  center  of  color  symj)honies.  As 
sources,  only  white,  red,  green  and  blue  are  used. 


HOW  RELIEF  EFFECT  IN  LIGHTING  WAS  SECURED 


A  *3 groups  of  4-W00~w.  flooafhjghfs 
,'Cove  cei/ing  5I'~JO"abovefioor 


Main  ceiling  B9'-6"above  floor* 

F/ufes  iHuminafed  /amps 
in  pryecforsp/acea  in  front 
or  the  bottom  and 
in  back  at  the  top  rr| 

■Ti  ^  ‘ 


:  Marble-^ 


wFloor 


End  Elevation  and  Side  Section 


O  White  lamp,  no  color  cap 
•  Red  color  cap 


•oeoeoeoeoeoeo 


Plan 


[ 

—fr~ 

1 11 M 

Lighting  at  B 


Lamps  in  rear  placed 
at  top  of  flute  ^ 
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VA 


r 

44> 
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Demonstration 
alcove  indicates 
geometry  of 
effects  obtainable 


More  than  6,000  lamps, 
ranging  from  50  to  1,000 
watts,  total  630,000  watts. 

W'atts  per  square  foot  aver- 
age  57.  Control  effected 
from  a  panel  with  more  than 
500  190 

are  recpiired.  One  man, 
remote  control,  may  o()er- 
ate  the  whole  installation. 

“Painting  with  Light” 
said  to  he  less  ex])ensive  than 
good  hand-decorated  walls  of 
the  conventional  sort,  hut  ' 

$150,000  was  expended  on  the 
installation  for  the  St.  Ceorge 
hall  room. 

F.  J.  Cadenas,  illuminating  engineer  National 
Lamp  Works,  developed  and  experimented  with 
this  unusual  and  startling  innovation  in  the  light¬ 


ing  art  in  collaboration  with  Winold  Reiss,  archi¬ 
tect,  and  Messrs,  Samuels  and  Messner  of  Ring  & 
Bing,  owners  of  the  St.  George  Hotel.  The 

hallroom  is  said  to  be 
one  of  the  largest  in 

Bthe  world,  having  an 

unobstructed  floor 

Heating  engineers 
saved  approximately 

heating  radiation  ow¬ 
ing  to  the  heat  gen¬ 
erated  by  the  lights. 


Motor-driven 
dimmers  control 
intensities  and 
rate  of  color 
changes 
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Better  Bond  Market 
Predicted  for  1930 

Recent  strengthening  in  prices  of  high- 
grade  bonds  is  expected  to  continue 
and  expand  during  the  current  year 

By  C.  W.  SILLS 

Vice-President  Halsey,  Stuart  I'r  Company 

Early  resumption  of  activity  in  the  bond  market 
appears  to  be  a  foregone  conclusion.  The  theory 
that  common  stocks  had  permanently  displaced  sound 
bonds  as  an  investment  medium  with  the  great  mass 
of  conservative  investors  is  now  shown  to  be  as  falla¬ 
cious  a  belief  as  many  of  the  other  economic  and 
financial  theories  that  characterized  the  recent  speculative 
boom,  and  which,  indeed,  are  an  inevitable  accompani¬ 
ment  of  overdone  speculative  enthusiasm  whenever  and 
wherever  it  appears.  The  value  of  sound  senior  obliga¬ 
tions,  paying  a  fixed  and  regular  rate  of  income,  is  again 
firmly  established.  It  is  only  a  question  of  time  until 
the  advantages  of  inve.stment  over  speculation  again  re¬ 
ceive  their  due  and  just  recognition  in  the  securities  mar¬ 
kets  of  tlie  country. 

The  present  status  of  the  bond  market  can  perhaps  best 
be  understood  through  a  review  of  what  has  taken  place 
in  that  field  during  1929.  The  inactivity  and  tendency 
toward  softening  of  prices  which  carried  over  from  the 
second  half  of  1928  j^ersisted  into  1929,  and  became 
more  pronounced  with  the  increase  in  speculative  activity. 
Only  during  the  last  two  months  of  the  past  year  has 
there  l)een  a  perceptible  strengthening  in  the  ])rices  of 
high-grade  bonds  and  an  increasing  interest  in  the  long- 
nt'glected  short-term  class. 

Supply  of  high-grade  issues 
was  not  great  in  1929 

The  supjily  of  high-grade  bonds  has  not  been  great  at 
any  time  during  the  year.  The  total  volume  of  bonds  and 
notes  issued  during  1929  did  in  all  probability  not  greatly 
exceed  $4,v3(X),000.(XX),  which  is  approximately  23  per 
cent  under  the  total  for  1928,  and  about  21  |x*r  cent  below 
the  average  for  the  five  years  from  1924  to  1928.  Because 
of  the  high  cost  of  money  and  the  sluggishness  of  the 
market  throughout  the  greater  part  of  the  year,  dealers 
have  not  Ixen  encouraged  to  carry  any  very  substantial 
inventories.  Undigested  issues  of  important  size  are 
virtually  non-existent.  Liquidation  by  banks  has  for 
some  time  been  quite  well  out  of  the  way.  Furthermore, 
there  has  been  a  considerable  retirement  of  bonds  during 
the  past  year,  which  has  also  operated  to  reduce  the^ 
available  supply.  Finally,  liquidation  of  bonds  during  the 
recent  stock  market  crisis  did  not  develop  to  anything  like 
the  extent  that  might  have  been  exixeted. 

Consequently,  tbe  unabsorbed  supply  of  bonds  in  the 
market  is  small,  and  there  appears  to  be  little  disposition 


among  corporations  to  add  to  the  supply  through  further 
offerings  until  their  senior  securities  will  command  ma¬ 
terially  higher  prices  than  those  now  prevailing  on  cc)ni- 
parable  issues.  In  view  of  this  situation,  any  material 
improvement  in  the  demand  for  bonds  would  undoubtedly 
have  a  marked  strengthening  effect  upon  the  prices  of 
those  available. 

The  total  volume  of  public  utility  obligations  offered 
during  1929  will  run  in  the  neighborhood  of  $1,0()0.- 
000,000,  a  total  which  compares  with  $1,654,343,' >00 
during  1928.  This  class  of  investments  has  been  ami  mg 
the  first  to  respond  to  the  recent  u])turn  in  the  price  of 
high-grade  bonds.  The  leading  public  utility  companies 
of  the  country,  having  rvailed  themselves  of  the  recent 
|)opularity  of  stocks  to  build  up  their  junior  equities,  are 
admirably  situated  to  accomplish  such  bond  financing  as 
may  be  necessary  to  meet  their  requirements  for  the 
future.  Although  a  good  volume  of  such  financing  is  in 
])rospect,  there  is  little  likelihood  that  it  will  be  carried 
through  on  an  extensive  scale  until  there  is  a  material 
further  improvement  in  the  prices  prevailing  on  this  class 
of  securities. 

More  optimism  warranted 
for  immediate  future 

The  present  situation  and  outlook  in  the  bond  market 
justifies  more  optimism  than  at  any  time  during  the  past 
year  and  a  half.  Speculation,  which  occupied  the  center 
of  the  stage  throughout  the  greater  part  of  that  time,  rose 
to  such  heights  that  it  interfered  very  greatly  with  the  in¬ 
vestment  market  and  with  numerous  forms  of  business 
develoinnent  which  required  ca])ital  at  moderate  cost. 
Since  October,  1929,  the  first  long  step  has  been  taken 
toward  restoring  true  investment  to  its  proper  j^lace  in 
the  financial  scheme  of  things.  That  the  purchase  of 
bonds  by  banks  is  again  under  way  is  indicated  by  the 
fact  that  the  reporting  member  banks  of  the  Federal  P**- 
serve  System  have  in  recent  weeks  shown  a  substantial 
increase  in  their  bond  holdings.  Various  factors  in  the 
financial  situation  have  so  far  prevented  anything  like 
full  recovery  in  the  bond  market.  Such  strength  as  has 
appeared  has  not  to  any  great  extent  taken  away  the 
numerous  opportunities  for  obtaining  sound  security  and 
liberal  income  in  either  short  or  long  term  bonds.  To 
illustrate  the  values  still  prevailing  among  different  types 
of  bonds,  we  need  only  compare  the  levels  prevailing  in 
recent  weeks  with  those  in  the  early  months  of  1928.  A 
group  of  30  representative  issues,  comprising  ten  each 
from  the  public  utility,  industrial  and  railroad  groups, 
showed  average  prices  of  102.69,  100.57  and  100.85,  re¬ 
spectively,  as  of  March  2,  1928.  On  December  2,  1929, 
the  averages  for  these  groups  were  as  follows:  Public 
utilities,  96.31  ;  industrials,  90.70;  railroads,  95.53.  In 
other  words,  the  public  utility  bonds  were  6.38  points 
cheaper  at  the  beginning  of  December,  1929,  than  they 
were  at  the  beginning  of  March  last  year;  the  industrials, 
9.87  points  cheaper ;  and  the  railroads,  5.32  points 
cheaper. 

Clearly,  we  are  still  in  an  exceptionally  favorable 
period  from  the  standpoint  of  the  bond  investor.  With 
the  major  obstruction  to  progress  definitely  removed,  and 
with  an  excellent  outlook  for  a  period  of  easier  money, 
there  is  much  justification  for  the  view  that  the  coining 
year  will  see  a  definite  resumption  of  activity  in  the  bond 
market. 
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After  the  castings  are  made  it  is  necessary  to  reheat 
them  to  remove  strains  and  also  to  age  them  to  improve 
their  tensile  strength.  This  is  accomplished  in  a  truck- 
loading  oven,  9x9x7  ft.,  which  handles  two  cars  per  heat. 
This  oven  has  a  connected  load  of  60  kw.,  is  provided 
with  automatic  temperature  control  and  designed  for  a 
range  of  200-700  deg.  F.  A  specially  designed  circulat¬ 
ing  system  provides  uniform  heat  distribution. 

In  the  machine  shop  a  continuous  conveyor  electric 
oven  is  used  for  expanding  the  cylinder  head  uniformly 
at  750  deg.  F.  prior  to  shrinking  it  onto  the  steel  cylinder. 
The  equipment  is  automatic  in  its  operation  in  that  the 
ojierator  at  his  station,  at  the  unloading  end,  hy  a  series 
of  push  buttons  may  open  or  close  the  lift  door  at  either 
end  of  the  oven  or  cau.se  the  conveyor  to  progress.  The 
heating  is  entirely  automatic  with  automatic  recording 
temperature  control. 


Full  automatic 
temperature 
control  for 
pre-shrink 
heating  of 
cylinder  heads 
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Electric  Ovens  for 

High  Quality  Heat  Treating 


Enameled  surfaces 
require  controlled 
baking 


FC)UR  electric  ovens  are  used  in  the  foundry  and 
machine  shop  of  the  \\Tight  Aeronautical  Cor}x)ration 
at  Taterson,  N.  J.,  for  work  requiring  particularly  uni¬ 
form  heat  distribution  or  accurate  temperature  control, 
because  of  the  low  gradient  heat  supplied  by  electricity 
the  heat  in  these  ovens  is  very  evenly  distributed. 


After  the  cylinder  heads  are  shrunk  on  the  cylinder 
they  are  jafmnned  and  baked  in  electrically  heated  truck- 
loatlin^  ovens.  Crank  cases  and  other  gray  enamel  fin¬ 
ished  parts  are  baked  in  a  three-compartment  electric 
oven.  All  the  ovens  in  the  Wright  plant  were  designed, 
built  and  installed  by  the  Gehnrich  Oven  Company  of 
Long  Island  City,  N.  Y. 

T  ▼  T 

READERS'  FORUM 


Grounding  and  Short  Circuiting 
Transmission  Line  Circuits 

To  the  Editor  of  the  Electrical  World: 

I  was  much  interested  iirthe  article  appearing  in  the 
Electrical  World  for  October  19,  1929,  entitled 
“Installing  Grounding  Chains  on  Pole  Lines.” 

Several  years  ago  the  writer  had  occasion  to  investi¬ 
gate  a  fatal  accident  which  occurred  in  connection  with 
work  on  a  transmission  line  which  had  been  cut  out  of 
service  and  grounded  by  a  chain  of  the  same  type  as 
that  specified  in  the  article  referred  to.  The  line  in 
question  was  paralleled  by  another  line  which  was  in 
operation  and  the  workman  apparently  received  a  static 
shock  which  startled  him  sufficiently  so  that  he  threw  out 
his  arms  to  preserve  his  balance.  One  arm  came  close 
enough  to  a  22-kv.  bus  so  that  an  arc  was  established. 
The  man  was  .severely  burned  and  in  addition  was  thrown 
from  the  structure  to  the  ground,  thereby  causing  his 
death. 

Following  the  accident  the  investigation  showed  that 
the  ground  chains  were  apparently  properly  installed,  and 
in  view  of  the  man’s  past  careful  record  it  was  very  diffi¬ 
cult  to  understand  the  apparent  carelessness  which  caused 
the  accident.  During  the  course  of  the  investigation, 
however,  the  engineer  making  the  investigation  touched 
one  of  the  conductors  of  the  grounded  circuit  and  re¬ 
ceived  this  static  shock. 

This,  of  course,  was  sufficient  to  raise  a  question  re¬ 
garding  the  effectiveness  of  the  ground  chain.  Measure¬ 
ments  of  the  resistance  of  the  station  ground  to  which 
the  ground  chain  was  attached  proved  the  ground  resist¬ 
ance  to  be  under  2  ohms.  The  difficulty,  therefore, 
seemed  to  be  between  the  connection  to  the  station 
ground  and  the  transmission  line.  A  115-volt  trans¬ 
former  was  immediately  connected  between  the  trans¬ 
mission  line  and  the  station  ground  with  an  ammeter 
in  circuit,  and  upon  closing  the  circuit  it  was  found  im^ 
|x>ssible  to  |xiss  any  current  whatsoever  through  the 
circuit  formed  hy  the  transformer,  grounding  conductor, 
ground  chain  and  a  few  feet  of  transmission  line.  The 
voltage  was  then  stepped  up  to  230  volts  and  a  similar 
test  applied,  with  the  ammeters  showing  only  a  very 
slight  indication  of  current.  .Mthough  the  ground  chain 
was  jnilled  tight  the  engineer  then  shook  the  chain  some¬ 
what  and  was  astonished  to  see  a  display  of  sparks  at 
every  joint  in  the  chain.  Following  the  shaking  of  the 


chain  the  ammeter  showed  about  5  amp.  of  current  flow¬ 
ing  in  the  circuit. 

The  chain  in  use  was  a  comparatively  new  one  aiul 
while  the  non-conducting  deposits  on  the  chain  would 
probably  have  lieen  broken  down  by  the  application  of 
a  higher  potential  with  any  power  behind  it,  the  serious, 
results  of  its  failure  to  drain  a  small  static  charge  was 
so  apparent  that  the  use  of  ground  chains  for  any  pur¬ 
pose  other  than  the  preliminary  short  circuiting  of  a 
line  was  immediately  ordered  discontinued.  Present 
practice  calls  for  the  short  circuiting  of  the  transmission 
line  and  grounding  it  by  means  of  the  ground  chain  as 
a  preliminary  measure,  after  which  the  line  is  effectively 
grounded  by  means  of  a  standard  spring  or  screw  clamp 
permanently  attached  to  a  flexible  copper  conductor. 

In  removing  the  grounding  device  the  reverse  order 
is  observed  and  the  clamps  removed  before  the  ground 
chain  is  removed. 

Since  that  time  the  writer  has  discus.sed  this  subject  in  a 
number  of  N.E.L.A.  committee  meetings  and  has  learned 
of  other  cases  where  the  same  result  has  been  obtained 
from  a  ground  chain.  In  most  cases  where  this  has  been 
discussed  the  practice  recommended  by  the  writer  has 
been  adoi)ted.  While  the  cost  of  the  operation  is  some¬ 
what  more,  the  effectiveness  of  the  ground  and  the  re¬ 
sulting  safety  to  the  workmen  is  sufficient  to  warrant  the 
expenditure.  The  writer  wishes  to  recommend  its  seri¬ 
ous  consideration  by  all  those  charged  with  responsibility 
for  the  safetv  of  their  emjdoyees. 

H.  A.  HOLMES, 


Monotig’ahela  West 
Fainiiont,  W.  Va. 


Manager  Power  Department. 
Penn  Public  Service  Company. 


**>!<♦ 


Possibility  of  Effecting  Savings 
with  Higher  Voltage  Generators 

To  the  Editor  of  the  Electrical  World: 

In  the  article  on  high-voltage  generators  by  Parsons 
and  Rosen,  in  the  issue  of  November  9,  it  would  seem 
that  an  item  of  considerable  importance  has  been 
neglected  that  might  seriously  reduce  the  savings  to  be 
effected  by  the  omission  of  transformers. 

As  the  comparison  of  costs  starts  at  the  generator 
terminals,  the  authors  have  assumed  identical  efficiency 
curves  for  the  two  machines.  Of  two  ])arallel  designs 
the  lower  voltage  machine  would  probably  have  a  some¬ 
what  higher  efficiency.  This  might  be  corrected  by  a 
more  expensive  design,  but  if  the  allowance  of  $50,000, 
or  53  cents  per  kilovolt-ampere,  for  the  increase  in  cost 
of  the  higher  voltage  generators  is  adequate,  it  is  logical 
to  assume  that  the  efficiency  of  the  low-voltage  design 
might  be  brought  up  to  offset  the  transformer  losses  at  a 
cost  considerably  less  than  53  cents  per  kilovolt-ampere. 

It  is  to  be  noted  that  the  major  part  of  the  estimated 
annual  saving  is  based  on  eliminating  losses  of  the  order 
of  three-fourths  of  1  per  cent,  or  less,  so  that  even  a 
slightly  lower  efficiency'  for  the  higher  voltage  generator, 
at  a  jxiint  on  the  curve  corresponding  to  the  average 
load  to  be  carried,  would  wholly,  or  in  part,  wijie  out 
the  difference  in  losses  between  the  two  systems,  and  thus 
the  corresponding  saving.  c.  G.  KILBOURNE, 

Electrical  Engineer. 

Thomas  E.  Murray,  Inc., 

New  York  City. 
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Men  of  the  Industry 


/.  S.  Jenks  Chief  Engineer 
West  Penn  Electric 

J.  S.  Jenks,  who  has  been  intimately 
associated  with  the  affairs  o£  the  West 
Penn  organization  for  almost  thirty 
years,  has  been  elected  vice-president 
and  chief  engineer  of  the  West  Penn 


Electric  Company.  Mr.  Jenks’  connection 
with  West  Penn  dates  from  its  earliest 
days,  to  be  exact  from  the  summer  of 
1902.  By  successive  steps  he  has  filled 
positions  of  increasing  importance  in  the 
company’s  service.  At  first  he  occupied 
the  position  of  transmission  engineer- 
and  hi>  first  duty  was  to  build  the 
25,000-volt  transmission  system.  For 
ten  year>  he  was  active  in  problems  in¬ 
volving  right  of  way  and  the  engineer¬ 
ing,  construction  and  operation  of  trans¬ 
mission  lines,  substations  and  power 
stations. 

In  1912  he  was  transferred  from 
Connellsville  to  Pittsburgh  as  assistant 
In  W,  F..  Moore,  then  general  manager, 
and  in  1Q14  had  supervision  of  all  activi¬ 
ties  relating  to  power  service  from  the 
time  power  left  the  generating  station 
until  it  reached  the  customer.  When  A. 

Lynn  took  charge  of  the  properties 

1916.  Mr.  Jenks  was  again  placed  in 
charge  of  operation  of  power  stations 


and  three  years  later  he  was  elected 
vice-president  of  West  Penn  Power 
Company.  In  his  new  position  Mr. 
Jenks  will  act  as  chief  engineer  of  all 
the  electric  properties  and  serve  also  as 
the  company’s  contract  man  with  Sand¬ 
erson  &  Porter, 


Warren  Partridge,  a  vice-president 
and  trustee  of  the  New  England  Gas  & 
Electric  Association,  has  been  elected  a 
vice-president  and  a  director  of  the  New 
Bedford  Gas  &  Electric  Company,  re¬ 
cently  acquired  by  the  Associated  Gas  & 
Electric  Company.  David  A.  Beaman 
will  continue  as  general  manager  of  the 
New  Bedford  company.  Francis  E. 
Frothingham  of  Coffin  &  Burr,  Bos¬ 
ton,  has  resigned  as  a  director  of  the 
New  Bedford  utility. 


A.  De.\n  Dudley,  since  1918  treasurer 
and  assistant  secretary  of  the  Syracuse 
Lighting  Company,  Inc.,  was  recently 
elected  vice-president  of  that  company. 
Mr.  Dudley,  who  has  been  connected 
with  the  Syracuse  organization  since 
1907,  was  formerly  with  the  Lmited 
Gas  Improvement  Company  in  Phila¬ 
delphia.  After  five  years’  service  with 
that  company’  in  promotional  and  in¬ 
vestigation  work,  ^Ir.  Dudley  went  to 
Syracuse  when  the  U.G.I.  intere.sts 
took  over  the  Syracuse  properties.  In 
May,  1907,  he  was  appointed  com¬ 
mercial  agent  and  retained  this  position 
until  January',  1918,  when  he  became 
treasurer  and  assistant-secretary  of  the 
Syracuse  company. 


-  Theoikire  Swan,  who  has  been 
named  president  of  Swan  Research, 
Inc.,  just  formed  by  the  Swan  Corpora¬ 
tion,  has  been  an  active  figure  in  the 
development  of  Southern  industry  for 
years.  From  1914  to  1926  he  served  as 
president  of  the  West  Virginia  Light  & 
Traction  Company.  During  1916  and 
1917  he  was  vice-president  of  the  Annis¬ 
ton  Ordnance  Company,  affiliated  with 
the  Anniston  Steel  Corporation.  Tixlay 
he  is  president  of  the  corporation  that 
bears  his  name  and  of  its  various  sub¬ 
sidiaries.  In  addition  he  is  a  director 
of  the  First  National  Bank  of  Anniston. 
Ala. :  First  National  Bank  of  Birming¬ 
ham,  Ala.,  and  Bankers’  Mortgage 
Company,  also  of  that  city. 


/.  F.  Pollard  Named  General 
Manager  of  Seattle  Utility 

James  F.  Pollard,  manager  of  the 
Coast  Valleys  Division  of  the  Pacific 
Gas  &  Electric  Company,  with  head- 
(juarters  at  Salinas,  Calif.,  has  resigned 
to  assume  the  duties  of  general  manager 


of  the  Seattle  Lighting  Corporation, 
newly  acquired  subsidiary  of  the  Central 
Public  Service  Corporation  w’ith  head¬ 
quarters  in  Chicago. 

During  his  career  Mr.  Pollard  has 
distinguished  himself  as  an  executive  of 
rare  ability.  He  is  long  exjierienced  in 
public  utility  work.  Upon  graduation 
from  the  University  of  California  in 
1912  with  the  degree  of  bachelor  of 
engineering  lie  joined  the  engineering 
department  of  the  Pacific  Gas  &  Elec¬ 
tric  Company  and  from  then  until  1915 
most  of  his  time  was  spent  on  the  Drum 
development.  In  that  year  he  became 
assistant  engineer  of  the  California  Rail¬ 
road  Commission.  Then  in  1918  he  was 
appointed  commercial  manager  of  the 
Sierra  &  San  Francisco  Power  Company 
and  the  Coast  Valleys  Gas  &  Electric 
Company  and  assistant  to  Capt.  H.  F. 
Jackson,  who  then  was  president  of  both 
companies. 

In  1920  Mr.  Pollard  was  appointed 
vice-president  in  charge  of  operation  of 
the  Coast  Valleys  company,  and  when 
the  Byllesby  interests  of  Chicago  ac- 
f|uired  control  of  the  company  Mr.  Pol- 
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Corcoran,  who  has  many  years’  experi-  sequently  he  affiliated  himself  witli  the 
or  several  years  has  been  ence  in  the  creation  and  operation  of  Terry  Steam  Turbine  Company,  ffart- 
ork  of  the  Pacific  Coast  co-operative  campaigns,  will  co-ordinate  ford.  Conn. ;  Sterling  Blower  Company, 
Delation,  and  last  year  the  work  of  the  five  promotion  commit-  and  the  General  Electric  Company  at 
rman  of  the  commercial  tees  of  that  association.  Some  few  Lynn,  Mass.  In  1916  he  organized  the 
5  still  a  member  of  the  years  ago  he  was  connected  with  Steam  Motors  Company  with  offices  at 
littee  of  that  section  and  the  General  Electric  Company  in  Springfield,  Mass.,  and  a  plant  at 
ng-publicity  section.  Schenectady  and  Bridgeport,  where  he  Chicopee  Falls,  Mass.,  and  later  he  or- 

made  a  special  study  of  retail  electri-  ganized  the  London  .Steam  Turbine 
▼  cal  merchandising.  More  recently  he  Company.  Mr.  London  established 

served  as  New  York  manager  of  the  consulting  engineering  relations  with  the 
Kelvinator  Sales  Corporation.  Combustion  Engineering  Company.  In 

1927  he  became  associated  with  the 
Peabody  Engineering  Company  and 
undertook  some  important  development 
in  coal  pulverization  at  the  works  of  the 
Reider-Ericsson  Company  in  Walden 
and  at  the  conclusion  of  these  tests  in 
January,  1929,  he  became  work>  man¬ 
ager.  Mr.  London  was  a  prolific  patentee 
and  author  of  numerous  articles  on  steam 
turbine  design  and  coal  pulverization. 


A.  N.  Cartwright  Elected 
to  Vice-Presidency 

A.  N.  Cartwright,  general  superin¬ 
tendent  of  operations  of  the  West  Penn 
Power  Company,  Pittsburgh,  has  been 
promoted  to  operating  vice-president  in 


Hexry  L.  Doherty,  president  of  the 
Cities  Service  Company,  returned  from 
Mediterranean  ports  on  the  Cosulich 
Line  motorship  V ulcania  January  21. 


OBITUARY 


Geok(;e  Hexdricks  Higgins,  a  di¬ 
rector  and  manager  of  the  Cortland 
Forging  Division  of  the  Brewer-Titch- 
ener  Corporation,  Cortland,  N.  Y.,  died 
December  26. 


Warren  D.  King,  general  manager 
im  lion  w,tl,  the  tlevelopnient  of  the  gas-  Mutticipal  Klee- 

I'”"'  "'•-•hil-f.lan.ent  lamp.  Department,  died  Janttary 

the  Thomas  Hospital  from 

Howard  W.  Lee  of  the  Public  Serv-  sustained  in  an  automobile  accident  in 
ice  Companv  of  Northern  Illinois  died  September.  Mr.  King,  a  graduate  of 
Januarv  8  in  Phoenix.  Ariz.,  where  he  Massachusetts  Institute  of  Tech- 

had  been  sent  several  months  ago  by  his  ’’^logy,  was  born  in  Peabody.  August 
companv  to  regain  his  health.  Mr.  Lee  1870.  Early  in  life  he  was  engineer 
^  ^  had  been  with  the  Public  Service  Com-  "  several  construction  companies  and 

pany  for  about  ten  years,  his  last  posi-  entered  the  city  service  as  super¬ 

charge  of  all  maintenance  and  engineer-  tion  being  that  of  superintendent  of  vising  engineer  at  Peabody.  .Since  1912 
ing  having  to  do  with  generation,  trans-  the  Mavwood-Elmhurst  district.  He  ^1’’*  manager  of  the  .\lu- 

mission  and  distribution.  Mr.  Cart-  was  born  February  21,  1887,  in  South  Elect^ric  Light  Department.  He 

wright  has  been  with  West  Penn  since  Bend.  Ind.,  and  was  a  graduate  of  Pur-  ^  member  of  the  State  Mumcipa 

hilv,  PX)3,  having  charge  during  this  due  Universitv.  Lighting  Association  for  23  years  and 

iime  of  various  engineering  and  con-  .  f"’'  the  past  nineteen  years, 

struction  activities.  WTlliam  James  A.  London,  works  • 

Previous  to  his  connection  with  West  manager  of  the  Reider-Ericsson  Com-  Fr.ank  Mistersky,  w'ho  was  general 
Penn,  Mr.  Cartwright  was  with  the  pany,  Walden,  N.  Y.,  died  suddenly  of  superintendent  of  the  Public  Lighting 
Lonaconing  Electric  Light  Company,  apoplexy  on  November  14  at  his  home  Commission  of  Detroit  for  twenty  years, 
Lonaconing,  Md.,  from  1898  to  1900;  in  that  city.  An  Englishman  by  birth,  died  of  pneumonia  at  his  home  in  that 
the  Consolidated  Coal  Company,  Ocean,  Mr.  London  was  associated  with  C.  A.  city  January  6.  Mr.  Mistersky  was  bom 
Md.,  1900  to  1901 ;  Camden  Interstate  Parsons  &  Company,  Newcastle-on-  in  West  Prussia,  Germany,  66  years 
Railways  Company,  Ashland,  Ky.,  1901  Tyne;  Brown,  Boveri  &  Company  of  ago.  At  first  his  family  settled  in  Penn- 
to  l‘X)2,  and  from  19()2  to  1903  with  the  Baden,  Switzerland,  and  the  British  sylvania  upon  arriving  in  this  country, 
\\  estinghouse  Electric  &  Manufacturing  Westinghouse  Company  at  Trafford  but  subsequently  removed  to  Detroit, 
Company,  East  Pittsburgh,  Pa.  Park,  near  Manchester,  giving  special  where  Mr.  Mistersky  first  became  in¬ 

attention  in  these  connections  to  steam  terested  in  electrical  work.  It  was  in 
▼  turbine  developments.  In  1906  George  1902  that  he  was  appointed  to  the  posi- 

Westinghouse,  being  impres.sed  with  tion  of  chief  operating  electrician,  in 
J.  A.  Corcoran,  prominently  identified  Mr.  London’s  versatility  as  a  designer,  1904  he  became  assistant  superintendent 
with  the  electrical  manufacturing  and  had  him  transferred  to  the  East  Pitts-  of  the  city  lighting  commission  and 
jobbing  business,  has  been  appointed  burgh  Works  of  the  Westinghouse  Ma-  seven  years  later  he  was  namcil  super¬ 
director  of  development  of  the  Electrical  chine  Company,  where  he  carried  out  intendent. 
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Financial  and  Statistical  News 


Bond  and  debenture  issues  continue  to  make  their 
appearance  and  a  substantial  number  of  utility  issues  will 
come  forward  in  the  near  future,  according  to  present  plans. 
A  $20,000,000  issue  was  sold  with  a  4^  per  cent  coupon  this  week. 

- Trading  continued  somewhat  dull  in  the  general  market  and 

utility  securities  were  no  exception  to  the  rule,  though  midweek  a 
tinner  tone  became  apparent  and  continued  for  a  few  days. 


General  Public  Service 
Adds  2,341,302  to  Surplus 

General  Public  Service  Corporation 
reports  for  the  year  ended  December  31 
net  earnings  of  $3,385,890,  the  largest  of 
any  year  in  its  history.  The  earned  sur¬ 
plus  stood  at  $4,120,316  at  the  end  of  the 
year,  an  increase  of  $2,341,302  over  1928, 
with  $456,482  cash  on  hand.  Interest¬ 
ing  comment  on  the  effect  on  the  cor¬ 
poration  of  the  market  break  in  October 
and  November  is  made  in  the  annual 
report  to  stockholders  by  C.  W.  Kel¬ 
logg,  chairman  of  the  board,  who  says : 
“At  its  highest  point,  on  September  23, 
the  market  value  of  your  corporation’s 
assets  was  94  per  cent  above  their  cost 
or  book  value.  At  its  lowest  point,  on 
November  13,  the  market  value  was 
11  per  cent  below  their  cost  or  book 
value.  As  of  December  31,  the  market 
value  was  19  per  cent  above  cost  or 
book  value.” 

The  asset  value  of  the  common  stock 
on  December  31  was  $27.97  per  share, 


which  was  46.2  per  cent  more  than  the 
book  value  of  the  equity  in  the  assets 
which  it  represents.  Semi-annual  divi¬ 
dends  of  3  per  cent  were  paid  and  stock 
dividends  paid  during  the  year  were 
capitalized  out  of  earned  surplus  at  $10 
per  share.  There  were  4,897  stockhold¬ 
ers  at  the  end  of  1929. 


Commission  Forbids  Bond 
Discount  Capitalization 

V  REFUSING  to  approve  an  ap¬ 
plication  from  the  Central  Maine 
Power  Company  for  permission  to  issue 
$791,386  in  capital  stock  to  meet  un¬ 
amortized  interest  on  bond  discounts  the 
Maine  Public  Utilities  Commission  has 
added  an  important  decision  to  those 
which  have  been  made  by  other  regula¬ 
tory  bodies. 

In  a  36-page  review  of  the  petition, 
the.  commission  says:  “The  capitaliza¬ 
tion  of  bond  discount  encourages  the 
practice  of  selling  bonds  at  prices  below 
the  true  value  for  profit-taking  purposes. 
The  days  of  overcapitalization  are  not 
so  far  behind  us  as  to  permit  us  to  forget 
the  evil  effects  that  followed  the  un¬ 
restricted  floating  of  securities.” 

T 


▼  T 


United  Corporation  Assets 
Double  During  Year 


The  readjustment  of  lines  of  control 
in  and  the  increasing  attention  paid 
by  banking  interests  to  the  utility  pic¬ 
ture  in  the  United  States  are  remark¬ 
ably  well  illustrated  by  the  set-up  of 
United  Corporation.  The  ownership  of 
this  one-year-old  organization  and  the 
minority  interests  it  has  segregated  in 


its  portfolio  are  indicated  graphically 
below  and  need  no  further  discussion. 

It  will  be  recalled  that  United  Cor¬ 
poration  was  launched  in  January,  192^^, 
by  J.  P.  Morgan  &  Company,  Drexel  & 
Company  and  Bonbright  &  Company, 
Inc.  Although  commencing  with  assets 
of  $150,(MJ(),0()0,  its  first  birthday  showed 
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more  than  double  this,  or  $323,307,177. 
Despite  the  market  break  the  young 
corporation  showed  a  gain  of  almost  ten 
millions  in  security  holdings  at  the  end 
of  1929.  This  gave  common  stock  an 
asset  value  of  $32.33  per  share.  Earn¬ 
ings  were  at  the  rate  of  about  80  cents. 

I'he  cori)oration’s  statement  as  of  De¬ 
cember  31  shows  a  balance  of  $3,555,- 
676  carried  to  surplus.  This  amounts 
to  approximately  40  per  cent  of  income 
after  $4,741,053  dividends  on  $3  prefer¬ 
ence  stock  and  is  the  equivalent  of 
about  1  per  cent  on  investment.  This 
figure  does  not  include  stock  dividends 
worth  over  $500,(X)0. 

The  corporation’s  portfolio  at  the  end 
of  the  year  showed  no  new  acquisitions 
of  stocks  since  June  29  except  through 
stock  dividends,  stock  split-ups,  exer¬ 
cise  of  rights  and  e.xchange  of  certain 
securities.  'Fhe  754,881  shares  of 
United  Gas  Improvement  owned  on 
June  29  were  split  into  3,774,405  com¬ 
mon  shares  and  94,360  preferred  shares, 
and  rights  to  acquire  377,441  additional 
common  shares  were  exercised,  making 
4,151,846  United  Gas  Improvement  com¬ 
mon  shares  now  owneil.  Similar 
changes  are  shown  in  Commonwealth  & 
Southern  and  Columbia  Gas  &  Electric 
holdings. 


NEWS  BRIEFS 

Power  &  Rail  Trusteed  Shares,  an  in¬ 
vestment  trust  designe<l  to  buy  utility 
and  railroad  securities,  is  launched. 

Stockholders  of  Insull  Utility  Invest¬ 
ments,  Inc.,  authorized  increase  in  com¬ 
mon  stock  from  3,000,000  to  6,000,000 
shares. 

Detroit  Edison  Company  reports  an 
8  per  cent  increase  in  gross,  a  10. 1  per 
cent  increase  in  output  and  a  4  per  cent 
growth  in  net  income  in  1929. 

Community  Power  &  Light  Company, 
St.  Louis,  declared  a  75  cent  cash  divi¬ 
dend  on  common  as  well  as  its  preferred 
dividends. 


November  Light  and  Power 
Revenue  $186,400,000 


The  November  revenue  of  the  elec¬ 
tric  light  and  power  companies  in 
the  United  States,  computed  on  the  basis 
of  reports  received  by  the  Ei.rxTRiCAL 
World  to  amount  to  $186,400,000,  is 
the  largest  ever  attained  by  the  industry 


1929.  In  this  respect  there  has  been 
a  perceptible  falling  off :  August  stood 
10.2  per  cent  higher  in  1929  than  in 
1928,  November  only  6.7  per  cent,  with 
a  gradual  change  during  the  interven¬ 
ing  months.  It  should  be  noted,  though, 


Southwest  leads  in  November  revenue  gains; 
Northeast  a  good  second. 


- 

\ 


- T 


I  <^^14 


T-V-l 


V  I 


Percent  Change  From 
Same  Month  Last  Year 

Revenue  dlit  Energy 


for  any  month,  exceeding  that  of  last 
January,  the  previous  highest  month,  by 
fully  $2,000,000.  It  surpassed  that  of 
October  by  4.5  per  cent  and  that  of  last 
July  by  nearly  17  per  cent.  The  upward 
movement  is  in  accord  with  the  usual 
seasonal  change. 

I'he  average  daily  revenue,  $6,210, 0(X), 
also  broke  all  records  but  one :  The 
figure  for  last  February  was  slightly 
greater.  The  variations  since  the  be¬ 
ginning  of  1928  are  evident  from  the 
chart.  „ 

In  comparison  with  the  corresponding 
revenue  in  1928,  November  shows  a 
smaller  rise  than  anv  other  month  of 


that  the  revenue  is  still  above  the 
projected  line  of  growth  based  on  the 
past  five  years. 

The  energy  output,  7,880,866,000 
kw.-hr.,  e.xceeded  by  about  7  per  cent 
that  of  November,  1928,  which  may  be 
compared  with  13  per  cent  for  July,  12 
for  August,  1 1  for  September  and  about 
10  per  cent  for  October. 

On  each  of  these  counts,  then,  it  ap¬ 
pears  that,  whatever  may  have  happened 
in  other  individual  industries,  electric 
light  and  power  operations  for  Novem¬ 
ber  did  not  suffer  a  general  recession. 
The  most  that  can  be  said  is  that  there 
was  less  than  the  usual  increase;  any 


Table  / — Central-Station  Financial  Operations 
in  the  United  States 

Compared  with  Correapondinir  Month  of  Previous  Year 


Table  II — Central-Station  Fuel  Consumption 
in  the  United  States^ 

Compared  with  Correspondinu  Month  of  Previous  Year 


Month 

Total  Gross^  Revenue 

Total  Operating 

Month 

Coal 

Oi 

Gt 

Exponset 

Per 

Barrels 

Per 

Thou- 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

Tons 

In¬ 

crease 

In¬ 

crease 

Cubic 

Feet 

August  . .  . 

$163,400 

$148,600 

+  10  2 

$72,700 

$66,600 

+  9  1 

.\ugust . 

3,648,175 

+  15.9 

760,996 

+  29. 1 

10,317,672 

September. 

170,100 

156,100 

+  9  0 

72,400 

65,750 

+  10.  1 

September .... 

3,628,818 

+  13  6 

787,650 

+  33.7 

11.160,817 

October.  . .. 

178,400 

164,900 

+  8.2 

77,000 

69,900 

+  10  1 

October . 

3,768,647 

+  70 

1,045,937 

+  76.0 

12,396,196 

November. . 

186,400 

174,800 

1 

6.7 

74,850 

69,200 

+  8.2 

November.  .  .  . 

3,505,746 

+  19 

1,153,734 

+  93.5 

11,408,164 

*A|cKref’ate  gross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tDo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  JAs  collected  by  U.  S.  Geological  Survey. 
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Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1929 

Genprat<*d,  Thousands  of  Kw.-Hr.*  1 

Purchased  for  Resale 

t 

Total 

1  Hydro  | 

1  Fuel  1 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

Auguot  . 

S«pt<>mber . 

October . 

yioveniber . 

7,963,547 

7,681,149 

8,317,489 

7,880,866 

+  11.7 
+  10  9 
+  10  2 
+  6.8 

2,732,956 

2,372,617 

2,643,848 

2,579,911 

—  7.3 

—  12  5 

—  5.4 

—  5.1 

5,230,591 

5,308,532 

5,673,641 

5,300,955 

+  25.2 
+  26.0 
+  19.3 
+  13  8 

1.630,000 

1,708,000 

1,776,000 

1,683,000 

+  8.2 
+  14  0 
+  17.6  1 
+  13.6 

Table  IV — Regional  Operations,  Revenue  and  Energy  Output 
in  November,  1929 

Compared  with  Corresponding  Month  of  Previous  Year 


Heffion 

Revenue 

Energy  Generated,  Thousands  of  Kw.-IIr.* 

ToUl 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

United  Statee .... 

186,400 

+  6  7 

7,880,866 

+  6  8 

2,579,911 

—  5  1 

5,300,955 

+  13  8 

18,790 

+  8  1 

525,183 

+  44 

1 26, 1 86 

—29  7 

398,997 

+  23  4 

Middle  .Atlantic  ... 

491850 

+  7.9 

1.96i;697 

+  7  9 

539;0I4 

+  12  7 

1,4221683 

+  6.2 

Ea.1t  .Vorth  Central. 

45,600 

+  31 

1,912,456 

-I-  2  2 

191,400 

—  16  8 

1,721,056 

+  4.9 

West  North  Central . 

15,580 

+  6  3 

469,487 

+  11.1 

107,701 

—  17  3 

361,786 

+  23.8 

South  .\tlantic . 

19,640 

+  5.7 

1,009,044 

+  9  9 

596,872 

+  26  9 

412,172 

—  8.5 

East  South  Central. 

6,460 

+  3  9 

288,449 

+  8.2 

221,953 

+  2  8 

66,496 

+  31  1 

We.it  South  Central . 

9,940 

+  13  4 

421,653 

+  14  4 

5,869 

+  334  0 

415,784 

+  13  2 

Mountain . 

4,700 

+  4.5 

300,064 

—  1.6 

244,201 

—  7. 1 

55,863 

+  32.8 

Paci6c . 

15,840 

+  7.3 

992,833 

+  9  5 

546,715 

—27. 1 

446,118 

+  184.0 

♦As  collected  by  U.  S.  Geological  Survey. 


actual  set-hacks  were  purely  local,  and 
not  serious. 

Hnerjiy  from  water  power  continued 
fnw  ;  the  total  was  less  than  in  October, 
though  the  average  daily  was  about  the 


same  as  in  that  month ;  it  was  also 
smaller  than  in  November,  1928,  and 
constituted  less  than  33  i)er  cent  of  the 
entire  output.  Energy  from  fuel,  on  the 
contrary,  overshot  the  corresponding 


output  in  1928  by  nearly  14  per  cent. 

Regionally  the  gain  in  revenue  was 
less  in  the  Great  Lakes  and  eastern 
Mississippi  Valley  States  than  elsewhere, 
as  appears  from  Table  IV  and  the 
map.  The  Southwest  again  outranks  the 
rest  of  the  country  in  rate  of  increase; 
in  fact,  the  gain  here  (13  per  cent)  was 
better  than  in  October. 

As  to  energy  production,  the  rate  of 
increase  compared  with  November,  1928, 
was  greatest  in  the  West  South  Central 
.States  (14  per  cent),  but  was  only  2 
per  cent  in  the  East  North  Central,  4 
per  cent  in  New  England  and  8  per  cent 
in  the  Middle  Atlantic  States. 

Scarcity  of  water  was  most  serious 
on  the  Coast,  where  a  normal  increase 
in  total  output  with  a  decrease  of  20  per 
cent  in  the  amount  available  from  water 
raised  the  output  of  thermal  plants  by 
184  per  cent — from  157,155,000  kw.-hr. 
in  November,  1928,  to  446,1 18,0(X)  kw.- 
hr.  in  November,  1929. 

Fuel  consumption,  as  appears  from 
Table  II,  in  general  moved  with  changes 
in  output  of  steam  plants.  The  grow¬ 
ing  use  of  natural  gas  and  oil  fuel  is  to 
be  noted. 

The  present  financial  statistics  are 
comparable  with  monthly  figures  here¬ 
tofore  published.  It  is  found,  however, 
that  for  a  considerable  time  the  revenue 
has  been  slightly  underestimated.  In 
the  yearly  figures  appearing  in  the 
Electrical  World  of  January  4,  1930, 
a  suitable  correction  has  therefore  been  | 

applied. 


▼ 


NEW  CAPITAL  ISSUES 

Gold  debentures  to  the  amount  of 
$25,000,000  were  offered  by  the  New 
England  Power  Association  at  95  and 
interest,  yielding  5.88  per  cent.  These 
debentures,  dated  December  1,  1929, 
will  mature  December  1,  1954.  Pro¬ 
ceeds  will  be  used  for  the  retirement  of 
short-term  loans,  for  part  of  the  con¬ 
struction  program  at  Fifteen-Mile  Falls 
development  on  the  Connecticut  River, 
for  other  construction,  additions  and  ex¬ 
tensions  and  other  company  purposes. 

First  and  refunding  mortgage  gold 
bonds  of  the  Public  .Service  Electric  & 
Gas  Company  to  the  amount  of  $20,- 
000,000  have  been  offered  at  95  ^  and 
interest,  to  yield  4.75  per  cent.  Pro¬ 
ceeds  will  be  used  to  reimburse  the 
company  in  part  for  expenditures  made 
and  to  be  made  for  additions  and  im¬ 
provements  to  the  properties. 

A  Canadian  issue  appeared  among 
the  week’s  new  offerings — a  ten-million- 
dollar  issue  of  6  per  cent  first  mortgage 
sinking  fund  convertible  gold  bonds, 
series  A,  of  the  Northwestern  Power 
Company,  Ltd.  These  bonds  were  priced 
.at  98  and  interest  to  yield  6.14  per  cent. 
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Business  News  and  Market  Conditions 


Seasonal  Decrease  in  Manufacturing 


Reports  received  by  the  Electri¬ 
cal  World  from  a  large  proportion 
of  the  electrical  manufacturing  com¬ 
panies  indicate  that  December  witnessed 
a  decrease  in  rate  of  operations  as  com¬ 
pared  with  November  of  about  normal 
proportions.  Every  December  for  the 
past  five  years  has  witnessed  a  rate  of  op¬ 
erations  under  those  of  November.  The 
December  rate  of  operations  was  7.4 
per  cent  under  Novemlier,  but  was  still 
16  per  cent  above  that  reported  for 
December,  1928. 

The  average  rate  of  activity  by  these 
electrical  manufacturing  plants  for  the 
year  1929  as  a  whole  was  25.4  per  cent 
above  that  reported  for  1928.  Practi¬ 
cally  every  type  of  electrical  manufac¬ 
turing  plant  shared  in  this  large  gain. 

The  reports  on  electrical  energy  con¬ 
sumption  indicate  that  the  large  manu¬ 
facturing  companies  are  holding  up 
very  much  better  than  the  smaller  com¬ 


panies.  The  group  of  larger  manufac¬ 
turers  recorded  a  rate  of  operations 
during  December  of  about  the  same 
proportions  as  during  November  but 
on  a  plane  about  28  per  cent  over  De¬ 
cember,  1928.  The  group  of  smaller 
manufacturing  plants  recorded  a  de¬ 
crease  of  11.2  per  cent  as  compared 
with  November  and  were  operating  at 
a  rate  3.6  per  cent  over  December,  1928. 

The  index  of  activity  in  the  electrical 
manufacturing  industry  based  on  con¬ 
sumption  of  electrical  energy  stands  at 
157  for  December  as  compared  with 
135.3  in  December,  1928.  Comparative 
indexes  of  productive  activity  for  the 
period  1923-25  as  100  and  adjusted  for 
numlier  of  working  days  are  as  follows : 


December,  1929  . 157.0 

November,  1929  .  169.5 

October,  1929  . 180.6 

September,  1929  .  168.8 

December,  1928  .  135.3 

AveraKe,  1929  159.8 

Average,  1928  . 127.4 


Howell  Electric  Purchases 
Jeannin  Electric  Company 

Directors  of  the  Howell  Electric  Mo 
tors  Company,  Howell,  Mich.,  announce 
the  purchase  of  the  business  of  tlu* 
Jeannin  Electric  Company  of  Toledo. 
Ohio.  The  Jeannin  Electric  Company 
manufactures  a  line  of  single-phase  and 
direct-current  motors  and  has  been  in 
business  since  1918.  The  manufacturing 
equipment  and  business  of  the  Jeannin 
Electric  Company  will  be  moved  to  the 
Howell  plant. 

This  purcha.se  includes  all  assets  and 
good  will  of  the  Jeannin  Electric  Com¬ 
pany,  with  the  exception  of  accounts 
and  bills  receivable.  The  Jeannin  Elec¬ 
tric  Company  will  liquidate  its  own 
liabilities  and  di.scontinue  business.  Tlie 
purchase  was  made  for  cash  and  with¬ 
out  change  in  the  corporate  structure 
of  the  Howell  organization.  W.  M. 
Spencer  is  president  of  the  Howell 
Electric  Motors  and  Charles  Norton  is 
vice-president  and  general  manager. 


BAROMETER  OF  PRODUCTIVE  ACTIVITY  IN  THE 
ELECTRICAL  MANUFACTURING  PLANTS  OF  THE  UNITED  STATES 


O  B  o  3  (2,  0 

X  S  -3  W  Z 
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years,  has  been  the  headquarters  of  the 
administrative,  manufacturing  and  re¬ 
search  departments  of  the  incandescent 
lamp  department  of  the  General  Elec¬ 
tric  Company. 

WHETHER  or  not  there  is  a  “I  can  simply  say.  in  closing,  that  in  The  proposal  of  the  R.C.A.  Radiotron 
serious  lack  of  detailed  data  on  my  opinion  every  industry  in  this  coun-  Company  to  purchase  the  Harrison  prop- 
cost  of  distribution  in  the  electrical  try  can  with  profit  undertake  the  co-  erty  was  accepted  by  the  Edison  Lamp 

industry  was  one  of  the  questions  dis-  operative  or  mutual  study  not  only  of  Works,  since  the  proposition  made 

cussed  before  the  midwinter  meeting  production  cost  accounting  but  also  of  possible  the  long-desired  move  to  Cleve- 

of  the  National  Electric  Manufacturers’  the  cost  problems  found  in  the  market-  land.  E.  E.  Potter  is  the  new  general 


Are  Marketing  Costs  Too  High? 


Association.  The  discussion  was  led 
by  Thomas  W.  Howard,  recently  ap¬ 
pointed  director  of  uniform  accounting 
for  the  association.  Mr.  Howard  opened 
his  remarks  by  summarizing  a  few  of 
the  objectives  as  follows: 

(a)  To  effect  economies  in  individual 
items  of  marketing  cost,  such  as  advertis¬ 
ing  and  salesmen's  expenses.  Such  control 
is  brought  about  through  the  use  of  a 
budget. 

(b)  To  establish  sales  prices  (or  effect 
control  of  profits)  through  a  knowledge 
of  marketing  costs  of  individual  products. 

(c)  To  supervise  the  profitableness  of 
sales  methods,  sales  territories,  and  pos¬ 
sibly  of  individual  salesmen. 

“In  every  industry  with  which  I  have 
had  contact,”  said  Mr,  Howard,  “and 
especially  those  wdth  which  I  have 
worked  on  protluction  cost  accounting 
during  the  seven  yearS  I  have  been 
identified  with  this  work  in  the  National 
Chamber  of  Commerce,  there  have  been 
charges  of  price  cutting  in  the  industry. 
It  is  a  common  complaint.  Some  of 
these  charges.  I  know,  are  due  to 
inaccuracy  of  statement  as  to  prices 
that  were  actually  quoted.  In  other 
words,  there  was  no  substantial  basis 
for  the  assertion  that  there  had  been 
unethical  cutting  of  prices.  In  some 
cases  the  presumption  of  price  cutting 
was  caused  by  a  comparison  of  prices 
on  articles  or  products  that  were  not 
identical  in  character.  Then,  of  course, 
there  are  those  cases  of  the  cutting  of 
prices  wilfully  and  in  the  belief  that 
such  practice  is  sound  policy  in  the 
conduct  of  business.  Finally,  there  are 
those  cases  of  erratic  price  quotation 
by  those  who  may  think  they  know  their 
costs  but  actually  do  not. 

“It  is  not  easy  to  differentiate  be¬ 
tween  these  several  groups,  but  I  am 
convinced  that  a  lack  of  knowledge  of 
costs  is  a  frequent  cause  of  the  quota¬ 
tion  of  prices  that  are  upsetting  to  the 
competitive  situation. 

“Right-thinking  executives  wish  to 
eliminate  every  practice  that  is  detri¬ 
mental  to  the  conduct  of  business  by 
the  best  ethical  standards.  But  these 
business  executives  and  their  associates 
must  be  provided  with  accounting  and 
budgeting  systems  and  those  other  aids 
to  management  that  will  enable  them  to 
employ  their  native  intelligence  and 
ability  to  the  best  advantage.  It  is  no 
longer  a  day  w'hen  judgments  are  made 
simply  by  intuition  and  without  exact 
knowledge  of  underlying  conditions. 


ing  of  products.” 

The  current  state  of  business  and 
industry  was  carefully  studied  and 
papers  were  presented  by  Clarence  L. 
Collens,  president  of  the  association,  and 
Dr.  Virgil  Jordan,  economist  of  Busi¬ 
ness  Week.  These  and  the  general 
meetings  are  discussed  elsewhere  in 
this  issue. 

▼ 

Edison  Lamp  Works 
Moves  to  Cleveland 

On  or  arout  march  1  the  Edi.son  Lamp 
Works  of  the  General  Electric  Com¬ 
pany  will  be  established  in  its  new  ar!<l 
larger  quarters  at  Nela  Park,  Cleve¬ 
land,  Ohio.  Nela  Park,  for  several 

▼ 


SOUTHWEST 

— Severe  weather  conditions  have 
reduced  the  volume  of  building  con¬ 
struction  materials  moved  to^ a  very 
loxv  point. 

— Power  companies  are  buying  in 
good  quantity  and  merchandise,  es¬ 
pecially  heating  .  and  cooking  de¬ 
vices,  are  in  good  demand. 

A  Portland  cement  company  bought 
seventeen  panels  of  switchboard,  costing 
about  $12,000,  to  take  care  of  additions 
to  pbant-.  Five  synchronous  motors  to 
cost  $25,000  were  ordered  for  a  munic¬ 
ipal  waterworks.  A  contract  was  placed 


sales  manager  and  P.  D.  Parker  and 
H.  F.  Barnes  have  been  named  assistant 
sales  managers. 

▼ 

Zinc  Features  Metal  Market 

Activity  in  zinc  was  easily  the  fea¬ 
ture  in  the  market  for  non-ferrous 
metals  last  week,  the  tonnage  sold  lieing 
the  largest  in  many  months.  Lead  .sales 
were  above  the  average  and  interest  in 
copper  ran  high. 

Jan.  15,  1930  Jan.  22  1930 
Cents  per  Cents  per 
Pound  Pound 


Copper,  electrolytic.. .  . 
I.«ad,  .\m.  S.  A  R.  price 

18 

18 

6  25 

6  25 

.Antimony . 

81 

8} 

Nickel,  inicot . 

35 

35 

Zin;,  epote.. 

5  50 

5.50 

Tin,  straits.  .  .  ... 

381 

38i 

Aluminum,  99  per  cent 

r  ▼ 

24  30 

24.30 

by  a  distributing  company  in  the  west¬ 
ern  part  of  this  district  for  si.x  power 
transformers,  1,000-kva.  each,  with 
switching  equipment,  for  outdoor  sub¬ 
station,,  all  to  cost  $30,000. 

CONSTKl’CTION  PROJECTS 

Baumes-McDevitt  Company,  St.  Louis, 
Mo.,  plans  power  plant  at  factory  to  cost 
$150,000  with  equipment.  Eagle  Motor 
Truck  Company,  St.  Louis,  \Io.,  plans 
plant  to  cost  close  to  $100,000  with  equip¬ 
ment.  New  Madrid,  Mo.,  plans  extensions 
and  improvements  in  municipal  electric 
light  and  power  plant,  including  installa¬ 
tion  of  additional  equipment.  Missouri 
Utilities  Company,  St.  Louis,'-  Mo.,  plans 
ornamental  lighting  system  at  Eldon,  Mo. 
Arkansas  Power  &  Light  Company,  Pine 


Market  Conditions 

Definite  revival  in  heavy  equipment  has  taken  place  in 
the  Eastern  district.  Central  station  business  is  more  active 
than  for  some  time  and  industrial  demand  promises  to  show 
recovery  in  the  near  future.  * 

- New  England  and  the  Southeast  report  a  revival  of  interest 

in  the  industrial  field.  Central  station  orders  are  small.  * 

- Equipment  orders  are  substantial  on  the  Pacific  Coast. 

Central  stations  are  promoting  construction  and  e.xtensions  actively. 
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Bluff,  Ark.,  is  perfecting  plans  for  hydro¬ 
electric  power  development  on  Ouachita 
River,  near  Hot  Springs,  Ark.,  reported  to 
cost  over  $750,000.  Texas  Power  &  Light 
Company,  Dallas,  Tex.,  will  s(X)n  begin 
construction  of  an  addition  to  power  plant 
at  Trinidad,  Tex.,  to  cost  more  than 
$1,000,000.  Magnolia  Petroleum  Company, 
I)allas,  Tex.,  has  superstructure  under  way 
for  p<iwer  plant  at  refinery  at  Beaumont, 
Tex.,  to  cost  more  than  $150,000. 

❖ 

EASTERN 

— EnCOUR.\GING  factors  CONTINl'F. 
in  the  electrical  equipment  market 
in  the  Piaster n  district  and  there  is 
an  optimistic  tone  to  the  situation. 

— Central-station  business  con¬ 
tinues  to  lead  in  volume:  of  orders, 
as  well  as  inquiries;  with  the  plac¬ 
ing  of  commitments  for  turbo-gen¬ 
erator  units  by  Eastern  poxver  com¬ 
panies,  heax'y  machinery  account 
shozvs  pronounced  revival. 

— Electric  railway  sales  hold  on 
a  good  basis,  xvith  electric  locomo¬ 
tives  recording  additional  orders. 
Industrial  demand  gives  immediate 
promise. 

Central  stations  definitely  are  in  the 
market.  A  New  York  manufacturer  has 
secured  an  order  from  a  utility  com¬ 
pany  in  the  northern  part  of  the  state 
for  a  turbo-generator  and  accessories  to 
cost  $1,000,000,  and  another  contract 
from  a  Connecticut  power  company  for 
a  smaller  such  unit  to  cost  about  $400,- 
000.  A  Pennsylvania  maker  will  furnish 
a  15,000-kw.  turbo-generator,  with  con¬ 
denser  and  auxiliaries,  for  an  installa¬ 
tion  in  Oklahoma,  the  order  for  two 
1,000-hp.  boiler  units  going  to  a  New 
York  miyiufacturer.  A  power  company 
in  North  Carolina  has  given  a  contract 
to  a  New  York  maker  for  switchgear, 
transformers  and  accessory  eejuipment 
to  cost  $115,000,  while  a  central  station 
in  Te.xas  has  placed  an  order  with  the 
same  manufacturer  for  like  apparatus 
to  the  amount  of  $475,000.  A  municipal 
power  plant  in  Louisiana  has  ordered 
a  Diesel  engine  unit  from  a  St.  Louis 
manufacturer.  A  metropolitan  power 
interest  has  purchased  a  quantity  of 
switchgear  and  miscellaneous  parts  to 
cost  $30,000. 

Contracts,  for  three  electric  locomo¬ 
tives  have  been  placed  with  a  Pennsyl¬ 
vania  manufacturer,  all  to  he  used  for 
indu.strial  service.  The  Great  Lakes 
Steel  Company,  Michigan,  will  take  two 
of  the  units,  rated  at  300  hp.,  70-ton 
capacity,  while  the  other  will  be  used 
by  the  American  Steel  &  Wire  Com- 
pan.v  at  its  Cleveland  works.  The  New 
York  Central  Railroad  Company  has 
purchased  a  quantity  of  insulation  ma¬ 
terials  from  a  .state  manufacturer,  to 
cost  $50,000,  while  a  metropolitan  street 


railway  system  has  contracted  for  truck 
mechanisms  with  the  same  maker,  to 
an  amount  of  $40,000,  The  Pennsylvania 
Railroad  Company  has  given  an  order 
to  the  Union  Switch  &  Signal  Company 
for  signal  devices  and  equipment  for 
lines  between  Altoona  and  Pittsburgh, 
to  cost  $400,000. 

A  manufacturer  of  motors  states  that 
current  demand  is  fair,  with  larger 
account  destined  to  mature  within  30  to 
60  days ;  spring  trade  is  expected  to 
reach  record  proportions.  Another 
maker  of  industrial  motors  and  controls 
says  that  inquiries  exceed  orders  and 
that  future  trend  is  problematical.  A 
manufacturer  of  electric  refrigerators  is 
running  on  a  capacity  schedule  at  his 
plant  in  the  Middle  West  and  reports  a 
pronounced  upward  swing  in  orders ; 
the  first  two  weeks  of  the  year  show 
new  high  sales  record.  The  demand  for 
airport  lighting  equipment  is  increasing 
and  there  is  some  sizable  business  ma¬ 
turing  in  that  line.  Similarly,  street¬ 
lighting  apparatus  shows  good  promise. 

GONHTKICTION  rKOJKCTS 

Signal  Supply  Officer,  New  York  Gen¬ 
eral  Depot,  Brooklyn,  N.  Y.,  will  receive 
bids  until  February  4  for  motor-generators 
in  lots  of  10  to  125  (Circular  76).  The 
Xew’  York  Hospital,  Cornell  Medical  Asso¬ 
ciation,  will  build  a  four-story  power  plant, 
mechanical  laundry  and  garage  at  proposed 
institutional  building,  entire  project  to  cost 
over  $1,500,000.  New  York  Power  &  Light 
Corporation,  Albany,  N.  Y.,  has  plans  for 
an  equipment  storage  and  distributing  plant, 
and  office,  estimated  to  cost  $300,000.  Buf¬ 
falo  General  Electric  Company,  Buffalo, 
N.  Y.,  has  filed  plans  for  two  power  sub¬ 
stations  to  cost  about  $50,000.  “Buffalo 
Courier-Express,”  Buffalo,  N.  Y.,  will  build 
a  printing  and  publishing  plant  to  cost 
$450,000.  Niagara  Falls,  N.  Y.,  contem¬ 
plates  an  addition  to  cost  more  than  $70,000. 
Liquid  Carbonic  Company,  Chicago,  Ill., 
will  carry  out  expansion  program  at  car¬ 
bonated  beverage  equipment  manufacturing 
plants  at  New  York  and  vicinity,  estimated 
to  cost  more  than  $300,000.  Robert'  Gair 
Company,  New  York,  plans  addition  to  cor¬ 
rugated  board  plant  at  Piedmont,  N.  Y., 
to  cost  over  $100,000.  Board  of  Education, 
New’ark,  N.  J.,  is  asking  bids  until  January 
30  for  Fawcett  School  of  Industrial  Arts, 
reported  to  cost  over  $300,000.  Bakelite 
Corporation,  New  York,  will  soon  take 
bids  for  plant  at  Bound  Brook,  N.  J.,  to 
cost  more  than  $150,0(X).  State  Board 
of  Education,  Trenton,  N.  J.,  will  soon  take 
bids  for  a  power  plant  to  cost  $100,000. 
.Alan  Wood  Mining  Company,  operated  by 
.Alan  Wood  Iron  &  Steel  Company,  Con- 
shohocken.  Pa.,  will  begin  work  on  exten¬ 
sions  and  improvements  in  iron  ore  plant 
at  Oxford,  N.  J.,  to  cost  $150,000.  E.  1. 
du  Pont  de  Nemours  &  Company,  Wilming¬ 
ton,  Del.,  will  build  two  additions  to  paint 
plant  at  Philadelphia,  Pa.,  to  cost  $125,000. 
Shell  Eastern  Petroleum  Products,  Inc., 
New  A'^ork,  has  filed  plans  for  a  storage 
and  distributing  plant  at  Philadelphia,  Pa., 
to  cost  $100,000.  General  Purchasing  Offi¬ 
cer,  Panama  Canal,  Washington,  D.  C., 
will  receive  bids  until  February  4  for  flash¬ 
lights,  21  electric  motors,  etc.  (Panama 
Schedule  No.  2523).  Bureau  of  .Supplies 
and  .Accounts,  Navy  Department,  Washing¬ 


ton,  D.  C.,  will  receive  bids  until  February 
4  for  ten  electric  heaters  and  spares  for  the 
Mare  Island  navy  yard  (Schedule  2o46). 


PACIFIC  COAST 

— Transformer  orders  continue  to 
feature  coast  business.  Contractors 
report  many  large  jobs  for  figuring 
and  much  store  remodeling. 

— Radio  business  has  been  affected 
by  rumors  of  sharp  drop. 

— Credit  conditions  are  good.  Fears 
of  acute  zoater  shortage  are  dis¬ 
pelled  by  statezvide  rains,  passing 
from  north  to  south. 

Westinghouse  reports  a  $225,000  sale 
of  transformers  for  southern  California 
and  a  $15,0(X)  .sale  for  Salt  Lake  City. 
General  Electric  reports  four  size 
4,000-kva.,  value  $70,000,  for  a  north¬ 
ern  California  in.stallation.  Other 
orders  include  $6,000  worth  of  General 
Electric  indicating  selsyns  for  synchro¬ 
nized  motor  control,  $30,000  condensers 
for  Seattle,  $13,000  condensers  for  a 
Puget  Sound  lumber  firm,  $60,000  ele¬ 
vator  control  motors  and  equipment  for 
Los  Angeles,  and  $12,000  tank  lifter 
and  switching  equipment  for  Seattle. 
Other  power  purchasing  is  light,  cover¬ 
ing  only  such  items  as  two  carloads  fiber 
conduit  and  three  carloads  poles.  Range 
sales  to  jobbers  are  good,  Westinghouse 
reporting  two  carloads  for  Seattle  and 
one  carload  for  Los  Angeles.  Pacific 
Gas  &  Electric  campaign  for  first  quar¬ 
ter  of  year  has  scheduled  heater  sales 
of  4,200.  This  company  has  also  staged 
a  campaign  to  improve  lighting  stand¬ 
ards.  Street-lighting  business  has  im¬ 
proved  and  includes  projects  for  Oak¬ 
land,  Whittier,  Winters,  Glendale,  San 
Leandro,  Santa  Cruz,  a  $20,000  job  for 
Hanford  and  306  standards  for  Los 
Angeles.  New  power  construction  an¬ 
nounced  covers  a  4,000-kva.  plant  for 
Merced  Falls,  a  $3,500,000  steam  plant 
for  Fresno  to  be  fired  by  natural  gas,  a 
$1,500,000  substation  for  Hayward  to 
serve  packing  and  industrial  plants,  and 
$40,000  system  betterments  to  serve 
Russian  River  summer  resorts. 

A  bill  authorizing  the  issuance  of 
$10,000,000  in  bonds  to  provide  for  ex¬ 
tensions  to  the  city  of  Seattle’s  lighting 
and  power  system  has  been  introduced 
in  the  City  Council,  the  proposed  exten¬ 
sions  involving  an  addition  to  the  Lake 
Union  steam  generating  plant,  actpiire- 
ment  of  substations  and  extensions 
thereto,  and  extending  the  present  dis¬ 
tribution  system.  Tentative  specifica¬ 
tions  are  being  written  and  a  hid  call 
will  be  issued  by  the  city  of  Seattle 
within  two  months  for  about  $500,000 
w’orth  of  oil  circuit  breakers  to  be  in- 
.stalled  in  the  hydro-electric  plant  to  be 
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constructed  below  Diablo  Dam,  for 
which  bids  are  now  being  taken  for  ma¬ 
chinery  and  equipment.  Twelve  or  more 
breakers  will  be  purchased.  The  Fair¬ 
banks- Morse  Company  has  secured  the 
contract  for  furnishing  in  excess  of  one 
hundred  motors,  ranging  from  150-hp. 
down,  to  the  Puget  Sound  Pulp  &  Tim¬ 
ber  Company  at  Everett,  Wash.  Specifi¬ 
cations  are  expected  to  be  issued  sliortly 
by  this  company  for  about  30  pumps, 
ranging  from  12-in.  down  for  installa¬ 
tion  in  the  plant.  Other  motor  awards 
reported  include  about  $3,000  worth  to 
an  Oregon  fruit  cannery,  fifteen  from 
200-hp.  down  to  a' sawmill,  and  ten  from 
150-hp.  down  to  a  woodworking  plant 
in  the  Puget  Sound  district.  About 
$5,000  worth  of  miscellaneous  switch¬ 
ing  equipment  was  reported  sold  during 
the  week. 

CONSTRUCTION  PROJECTS 

Burlingame,  Calif.,  contemplates  the  in¬ 
stallation  of  a  municipal  electric  light  and 
power  system.  Southern  Sierras  Power 
Company,  Riverside,  Calif.,  plans  exten¬ 
sions  and  improvements  in  power  substa¬ 
tions  and  system  in  Imperial  Valley  section 
to  cost  $140,000.  Pacific  Gas  &  Electric 
Company,  San  Francisco,  Calif.,  will  make 
e.xtensions  and  improvements  in  power  sub¬ 
station  and  transmission  lines  at  Newark, 
Calif.  Wasco  Creamery  Company,  Bakers¬ 
field,  Calif.,  plans  milk  products  plant  to 
cost  $140,000.  Master  Service  Company, 
Los  Angeles,  Calif.,  plans  automobile  serv¬ 
ice  and  garage  building  to  cost  about 
$120,000.  Los  Angeles  Gas  &  Electric 
Company,  Los  Angeles,  Calif.,  plans  power 
substation  to  cost  about  $80,000.  Wheeler- 
Osgotxl  Company,  Tacoma,  Wash.,  plans 
sash  and  door  mill  at  Los  Angeles,  Calif., 
to  cost  $100,000.  Tacoma,  Wash.,  will 
soon  ask  bids  for  equipment  for  a  steam- 
operated  electric  power  plant  on  Taylor 
Way,  25,000  kw.  capacity,  estimated  to 
cost  $200,0(X).  Wyoming  Carbonizing  & 
Briquetting  Company,  Kemmerer.  Wyo., 
plans  coal  briquette  plant  to  cost  $250, OW. 


SOUTHEAST 

— The  general  trend  of  business 
in  the  Southeast  is  satisfactory  and 
the  volume  of  orders  is  well  sus¬ 
tained.  A  pozver  company  in  South 
Carolina  ordered  $10,000  worth  of 
carrier-current  equipment  and  a 
Georgia  company  ordered  $7 ,000  of 
control  equipment  for  installation  in 
a  steam  plant  under  construction. 

One  company’s  small  switch  orders 
last  week  totaled  $5,500,  while  its  dis¬ 
tribution  and  small  power  transformer 
purchases  amounted  to  $5,400.  One  cen¬ 
tral  station  order  received  last  week  was 
for  $4,600  of  house  type  meters  and 
another  was  for  $3,200  of  conduit.  One 
of  the  smaller  Georgia  companies  or¬ 
dered  $3,000  of  Z.M..V.  poles.  The  in¬ 
dustrial  situation  is  reported  improved 
over  last  week,  though  no  orders  of 
outstanding  size  were  placed.  A  coal 


and  iron  plant  in  Alabama  was  respon¬ 
sible  for  a  $10,000  motor  order.  An 
electrification  contract  was  let  on  a 
cotton  mill  in  northeast  Georgia  which 
will  involve  $8,000  in  apparatus  to  be 
purchased  by  the  mill  and  a  600-kva. 
substation  to  be  purchased  by  the  power 
company. 

CONSTRUCTION  PROJECTS 

.Appalachian  Electric  Power  Company, 
Roanoke,  Va.,  will  proceed  with  super¬ 
structure  for  an  addition  to  power  plant 
at  Glen  Lyn,  Va.  Tennessee  Stove  Works, 
Inc.,  Chattanooga,  Tenn.,  will  build  an  addi¬ 
tion  to  cost  about  $175,000.  Tennessee 
Public  Service  Company,  Knoxville,  Tenn., 
plans  transmission  line  from  Waterville, 
N.  C.,  to  Knoxville,  about  50  miles.  Wil¬ 
son,  N.  C.,  has  approved  plans  for  exten¬ 
sions  and  improvements  in  municipal  elec¬ 
tric  light  and  power  plant  to  double  capac¬ 
ity.  Mississippi  Power  Company,  Gulfport, 
Miss.,  plans  power  substation  at  Wathal, 
Miss.,  to  cost  about  $30,000.  Florida  Power 
Corporation,  St.  Petersburg,  Fla.,  will 
make  extensions  and  improvements  in 
street-lighting  system  at  Dunellon,  Fla. 
Daytona  Beach,  Fla.,  contemplates  installa¬ 
tion  of  floodlighting  system  and  beacon 
lamps  at  proposed  municipal  airport. 


NEW  ENGLAND 

— Industrial  equipment  is  attract¬ 
ing  interest  and  inquiries  concern¬ 
ing  large  pozver  units  are  increasing 
in  number.  There  is  an  encouraging 
activity  among  turbo-generator 
diz'isions. 

— Central-station  supplies  are 
moving  in  small  lots.  A  number  of 
outside  switch  and  control  equip¬ 
ment  sales  zvere  reported  for  the 
last  zveek ;  small  motor  sales  are  in¬ 
creasing  and  scheduled  materials 
are  maintaining  a  steady  trend. 

Among  the  special  electrical  equip¬ 
ment  now  showing  strength  should  be 
noted  a  good  demand  for  arc  welders,  a 
number  of  which  have  been  recently 
ordered  for  this  district.  According  to 
one  manufacturer’s  representative,  in¬ 
terest  at  this  time  in  this  apparatus  is 
stronger  than  last  year.  A  2^-ton  indus¬ 
trial  electric  truck  was  ordered  for  a 
prominent  electric  light  company.  New 
England  industrial  expansion  is  noted  in 
many  plant  additions  and  added  power 
requirements,  many  of  which  are  re¬ 
flected  in  electrical  equipment  orders  in 
small  lots.  Merchandising  to  date  shows 
a  gain  this  month  over  last  year,  and 
radio  sales  are  being  maintained  in  good 
volume.  Cleaners  and  irons  are  moving 
well. 

CONSTRUCTION  PROJECTS 

Central  Maine  Power  Company,  .Augusta, 
Me.,  will  soon  begin  superstructure  for 
hydro-electric  power  plant  on  Kennebec 
River,  near  Bingham.  Me.,  reported  to  cost 
close  to  $5.(X)0,()00,  with  transmission  lines. 


Hain  Brothers.  Inc.,  Norwalk,  Conn.,  will 
build  an  ice-manufacturing  plant  to  cost 
about  $27,000. 

❖ 

MIDDLE  WEST 

— A  SLIGHT  acceleration  iH  general 
business  was  noticeable  this  week 
in  the  Middle  West  section.  Reports 
eminating  from  the  steel  industry 
indicate  improvement,  while  re¬ 
sumption  of  production  in  the  auto- 
motiz'e  field  is  looked  upon  as  a  faz'- 
orable  indication. 

— Railroads  have  purchased  a  con¬ 
siderable  amount  of  rolling  stock 
with  a  substantial  amount  of  rails 
and  equipment. 

— Industrial  activity  is  somewhat 
spotty,  although  some  improvement 
is  looked  for  toward  the  close  of  the 
month. 

Some  of  the  interesting  orders  placed 
this  week  include  circuit  breaker  eijuip- 
ment  valued  at  $500,000,  two  hundred 
25-kva.  100  75-kva.  and  100  100-kva., 
single-phase  pole  type  distribution 
transformers,  construction  of  substation 
to  cost  $85,000,  180  2,000-amp.,  15-kv., 
single-pole,  single-throw  lock  bolt  type 
disconnecting  switches  and  400  Thomp¬ 
son  meters,  10  to  800  amp.  capacity. 

Jobbers’  sales  are  normal.  There  has 
been  a  substantial  amount  of  business 
received  from  the  coal  mining  sections 
in  Illinois,  together  with  a  normal 
amount  of  railroad  business.  Most  ap-^ 
pliances  have  been  in  steady  demand, 
with  a  particularly  gootl  demand  noted 
for  electric  refrigerators,  vacuum  clean¬ 
ers  and  toasters. 

CONSTRUCTION  PROJECTS 

Detroit  Edison  Company,  Detroit,  Mich., 
plans  power  substation  at  Algonac,  Mich., 
reported  to  cost  about  $70,000.  Common¬ 
wealth  Edison  Company.  Chicago,  Ill., 
plans  power  substation  on  North  Dearborn 
Street,  to  cost  $400,0(X).  General  Fire¬ 
proofing  Company,  Youngstown,  Ohio, 
plans  rebuilding  of  portion  of  factory 
branch  and  distributing  plant  at  Chicago, 
Ill.,  recently  destroyed  by  fire  with  loss 
of  about  $200,000.  State  Welfare  Depart¬ 
ment.  Columbus,  Ohio,  plans  power  plant 
at  the  Longview  State  Hospital  to  cost 
$240,000.  Lamson  &  Sessions  Bolt  Com¬ 
pany,  Cleveland,  Ohio,  will  build  an  addi¬ 
tion  to  plant  at  Birmingham,  Ala.,  to  cost 
more  than  $100,000.  Marshall,  Minn.,  will 
receive  bids  until  Feb.  3  for  stokers,  super¬ 
heaters  and  other  power  equipment  for  mu¬ 
nicipal  station.  Duluth,  Alinn.,  plans  orna¬ 
mental  lighting  system.  Fairmont,  Minn., 
has  plans  under  way  for  e.xtensions  and 
improvements  in  municipal  electric  lighting 
l)lant  to  cost  about  $350,000.  Citizens  Light 
&  Pow’er  Company.  Council  Bluffs,  Iowa, 
plans  extensions  and  improvements  in  power 
plant  and  system  to  cost  about  $3()0,(X)0. 
low’a  Public  Service  Company,  Fort  Dodge, 
Iowa,  plans  extensions  and  improvements 
in  pow’er  plant  at  Storm  Lake,  Iowa,  re¬ 
ported  to  cost  more  than  $50,000. 
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has  an  internal  flanged  tip  which  com¬ 
presses  the  belled  lead  sheath  between 
it  and  the  bottom  adapter,  insuring  a 
tight  joint.  The  lower  adapter  secures 
an  effective  ground  connection  between 
the  lead  sheath  and  terminator.  After 
filling  with  compound,  the  top  insulat¬ 
ing  cover  is  sealed  in  position. 

“Terminators”  are  made  for  all 


New  Equipment  Available 


Plainville,  Conn.,  has  been  changed  to 
give  a  quick  positive  make  in  addition 
to  the  quick  break  action  regularly 
finished.  The  mechanism  is  different 
from  any  previous  design.  It  has  a 
strong  compression  spring,  which  is 
worked  to  less  than  50  per  cent  of  its 
ma.ximum  capacity,  assuring  long  life, 
according  to  the  manufacturer.  The 
switch  can  be  thrown  completely  on  and 
off  in  case  the  spring  should  break  or 
be  removed.  The  design  of  the  blade 
assembly  also  has  been  changed,  fiber 
loop  straps  being  added  which  attach 
each  hlade  separately  to  the  steel 
operating  yoke.  This  fiber  also  serves 
as  an  on-position  stop. 


Starter  Has 
Motor  Circuit  Switch 


Easily  Connectable 
Cable  Joint 

An  underground  cable  joint  that  is 
designed  to  save  time  in  connecting 
parkway  cables,  railway  signal  circuits, 
underground  cable  systems,  etc.,  is  an¬ 
nounced  by  the  Marshall  Electric  Corn- 


standard  sizes  of  conduits  and  for  either 
single  or  multiple  conductor  cable.  They 
can  also  be  furnished  for  mounting 
directly  on  the  cable  without  conduit. 

They  are  not  only  applicable  to 
underground  construction  but  to  instal¬ 
lations  where  moisture  is  prevalent, 
such  as  in  ice  plants,  pumping  stations, 
chemical  plants,  oil  refineries,  ore 
bridges  and  outdoor  cranes. 


Standard  across-the-line  air  type 
alternating-current  motor  starters  man¬ 
ufactured  by  the  Condit  Electrical 
Manufacturing  Corporation  may  now 
be  secured  with  a  hand-operated  motor 
circuit  switch,  as  required  by  the 
National  Electrical  Code.  For  further 
security,  beyond  the  refjuirements  of 
the  code,  both  the  starter  and  motor 
circuit  switch  will  open  the  same  over¬ 
load.  Both  are  housed  together  in  a 
sturdy,  compact  safety  case  which  is 
easy  to  install. 

The  starters  are  furnished  with  or 
without  fuse  clips  and  meter  test  jacks. 
The  meter  test  jacks  permit  the  motor 
to  be  tested  for  load  without  interfering 
with  machine  ojieration. 

The  starters  are  furnished  for  motors 
rated  up  to  20  hp.,  550  and  440  volts; 
10  hp.,  220  volts,  and  5  hp.,  110  volts. 


pany,  Elkhart,  Ind.  The  cables  may  be 
clamped  in  position  before  the  cover  is 
fastened.  The  cable  joint  is  reported  to 
be  waterproof  and  indestructible. 


600-Volt  Cable  Termina 
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